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QUINOLINE DERIVATIVES WITH OTHER 
ANTI-VIRAL AGENTS 


CROSS REFERENCE TO RELATED 
APPLICATIONS 


[0001] The present application claims the benefit of and 
priority to under 35 U.S.C. § 119 to U.S. App. No. 63/002, 
250, filed Mar. 30, 2020, the entire contents of which are 
hereby incorporated by reference in their entirety. 


FIELD OF DISCLOSURE 


[0002] The present disclosure is related to combinations of 
active agents for the treatment or prophylaxis of viral and 
other infections. 


BACKGROUND 


[0003] Viral infections often lead to serious medical con- 
ditions in infected patients. In particular, respiratory viruses 
such as coronaviruses may lead to fever, swollen adenoids 
(resulting in sore throat) at lower viral loads. Following 
replication within a host, and as the viral load increases, the 
infected subject may contract more severe conditions such 
as pneumonia, bronchitis, and, in some cases. In some cases, 
subjects with high viral loads contract sever acute respira- 
tory syndrome (SARS), which causes both upper and lower 
tract respiratory infections. Robust treatments available for 
these infections are lacking which further allows for the 
infection spread. 

[0004] Itis therefore an object of this disclosure to provide 
compositions and methods for the treatment or prophylaxis 
of viral infections. 


SUMMARY 


[0005] In accordance with the foregoing objectives and 
others, the present disclosure provides pharmaceutical com- 
positions for the treatment or prophylaxis of viral infections. 
In some embodiments, the pharmaceutical compositions are 
effective at reducing the viral load in the subject or prevent- 
ing the increase of the viral load in the subject. These 
reductions in viral may prevent the development of more 
serious conditions associated with the of infection (e.g., 
diseases, disorders, or conditions with an etiology connected 
to the viral infection or for example a high viral load of the 
infection). 

[0006] The pharmaceutical composition may comprise 
one or more pharmaceutically acceptable carrier, diluents, or 
excipients and a therapeutically effective amount of a qui- 
noline derivative and optionally an anti-viral agent; 
wherein the anti-viral agent is selected from pyrithione, 
hinokitiol, tetracycline, doxycycline, azithromycin, and zinc 
(e.g., zinc, compounds comprising zinc, ZnO,); or tau- 
tomers, enantiomers, mixtures of enantiomers, racemates, 
thereof; or prodrugs thereof, or pharmaceutically acceptable 
salts of any of the foregoing. In some embodiments, the 
pharmaceutical composition is an oral composition or a 
nasal composition. The quinoline derivative may be selected 
from, for example, chloroquine, hydroxychloroquine, qui- 
nine, or quinidine enantiomers, mixtures of enantiomers, 
racemates, thereof; or prodrugs thereof, or pharmaceutically 
acceptable salts of any of the foregoing. In some embodi- 
ments, the pharmaceutical composition may be a composi- 
tion to be added to a food product such as a powder or tablet. 
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In some embodiments, the pharmaceutical composition is a 
nasal or oral inhalation product 

[0007] Fabrics are also provided comprising a quinoline 
derivative and/or an anti-viral agent. These agents may be 
impregnated into the fabric. For example, an untreated fabric 
may be submerged in a solution comprising one or more of 
the quinoline derivatives and/or anti-viral agents in order to 
impregnate the fabric with the active material(s). The fabric 
may be then be dried to remove any residual solvent from 
the solution. In various embodiments, the anti-viral agent is 
selected from pyrithione, hinokitiol, tetracycline, doxycy- 
cline, azithromycin, and zinc; or tautomers, enantiomers, 
mixtures of enantiomers, racemates, thereof; or prodrugs 
thereof, or pharmaceutically acceptable salts of any of the 
foregoing. The quinoline derivative may be selected from, 
for example, chloroquine, hydroxychloroquine, quinine, or 
quinidine enantiomers, mixtures of enantiomers, racemates, 
thereof; or prodrugs thereof, or pharmaceutically acceptable 
salts of any of the foregoing. 

[0008] The fabric may also be used in a composite fabric. 
For example, the composite fabric may comprise the anti- 
viral and/or quinoline treated derivative fabric and one or 
more other layers attached thereto. In certain embodiments, 
the composite fabric has a waterproof layer (e.g., a poly- 
urethane layer) attached to one surface and/or a breathable 
woven textile attached to a surface (e.g., the surface opposite 
the waterproof layer). 

[0009] Facemasks (e.g., N95 facemasks) are also dis- 
closed having a breathing piece such that air passes through 
the breathing piece when a user is breathing; wherein the 
breathing piece comprises one or more fabrics as described 
herein. 

[0010] Method of use for these devices are also provided. 
In some embodiments, the method may be for the treatment 
or prophylaxis of a viral infection or a disease, disorder, or 
condition associated with the viral infection in a subject in 
need thereof and may comprise administration of the phar- 
maceutical composition. 

[0011] Additionally, methods of preventing the increase in 
the viral load in a subject in need thereof may comprise 
providing an anti-viral agent and/or quinoline derivative 
treated fabric or a facemask comprising these treated fabrics 
to the subject, wherein the subject breathes through the 
fabric thereby reducing the viral load passing into the 
respiratory system of the subject. In some embodiments, the 
method of preventing the increase in the viral load in a 
subject in need thereof may comprise wearing the treated 
fabric or the facemask comprising the treated fabric, such 
that wearing the facemask or fabric results in a configuration 
where the subject breathes through the fabric thereby reduc- 
ing the viral load passing into the respiratory system of the 
subject. 

[0012] Methods for prophylaxis against a respiratory 
infection are provided which may comprise administering 
orally or intranasally to a subject in need thereof a pharma- 
ceutical composition comprising a quinoline derivative and 
optionally an anti-viral agent; 

wherein the anti-viral agent is selected from pyrithione, 
hinokitiol, tetracycline, doxycycline, azithromycin, and 
zinc; or tautomers, enantiomers, mixtures of enantiomers, 
racemates, thereof; or prodrugs thereof, or pharmaceutically 
acceptable salts of any of the foregoing. 

[0013] In some embodiments, the method for prophylaxis 
against an infection may comprise administering via 
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mucosal or other body surfaces to a subject in need thereof 
a pharmaceutical composition comprising a quinoline 
derivative and an anti-viral agent; 

wherein the anti-viral agent is selected from pyrithione, 
hinokitiol, tetracycline, doxycycline, azithromycin, and 
zinc; or tautomers, enantiomers, mixtures of enantiomers, 
racemates, thereof; or prodrugs thereof, or pharmaceutically 
acceptable salts of any of the foregoing. Exemplary, mucosal 
or other body surfaces include the eyes, ear canal, anus, and 
vagina. 


DETAILED DESCRIPTION 


[0014] Detailed embodiments of the present disclosure are 
disclosed herein; however, it is to be understood that the 
disclosed embodiments are merely illustrative of the disclo- 
sure that may be embodied in various forms. In addition, 
each of the examples given in connection with the various 
embodiments of the disclosure is intended to be illustrative, 
and not restrictive. 

[0015] All terms used herein are intended to have their 
ordinary meaning in the art unless otherwise provided. All 
concentrations are in terms of percentage by weight of the 
specified component relative to the entire weight of the 
topical composition, unless otherwise defined. 

[0016] As used herein, “a” or “an” shall mean one or more. 
As used herein when used in conjunction with the word 
“comprising,” the words “a” or “an” mean one or more than 
one. As used herein “another” means at least a second or 
more. 

[0017] As used herein, all ranges of numeric values 
include the endpoints and all possible values disclosed 
between the disclosed values. The exact values of all half 
integral numeric values are also contemplated as specifically 
disclosed and as limits for all subsets of the disclosed range. 
For example, a range of from 0.1% to 3% specifically 
discloses a percentage of 0.1%, 1%, 1.5%, 2.0%, 2.5%, and 
3%. Additionally, a range of 0.1 to 3% includes subsets of 
the original range including from 0.5% to 2.5%, from 1% to 
3%, from 0.1% to 2.5%, etc. It will be understood that the 
sum of all weight % of individual components will not 
exceed 100%. 

[0018] Throughout this description, various components 
may be identified having specific values or parameters, 
however, these items are provided as exemplary embodi- 
ments. Indeed, the exemplary embodiments do not limit the 
various aspects and concepts of the present disclosure as 
many comparable parameters, sizes, ranges, and/or values 
may be implemented. Unless otherwise specified, the terms 
“first,” “second,” and the like, “primary,” “secondary,” and 
the like, do not denote any order, quantity, or importance, but 
rather are used to distinguish one element from another. 
[0019] By “consist essentially” it is meant that the ingre- 
dients include only the listed components along with the 
normal impurities present in commercial materials and with 
any other additives present at levels which do not affect the 
operation of the disclosure, for instance at levels less than 
5% by weight or less than 1% or even 0.5% by weight. 
[0020] A pharmaceutical composition is typically a com- 
position containing one or more active compounds (e.g., 
quinoline derivatives, antiviral agents, etc.) described herein 
formulated with a pharmaceutically acceptable excipient. In 
some embodiments, the pharmaceutical composition is 
manufactured or sold with the approval of a governmental 
regulatory agency as part of a therapeutic regimen for the 
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treatment of disease in a mammal. Pharmaceutical compo- 
sitions can be formulated, for example, for oral administra- 
tion in unit dosage form (e.g., a tablet, capsule, caplet, gel 
cap, etc.); for topical administration (e.g., as a cream, gel, 
lotion, tonic, ointment, etc.). In various implementations, the 
pharmaceutical composition may be a dosage form in the 
form of a spray, ointment, foams, heated steam, aerosol, 
liquid drops, mouthwash, rinse, or tonic. In some embodi- 
ments, the pharmaceutical composition may be a nasal 
dosage form for nasal application in the form of a nasal 
spray, ointment, foam, heated steam, aerosol, or liquid 
drops. In some embodiments the pharmaceutical composi- 
tion may be in the form of an oral dosage form such as a 
mouthwash, heated steam, mouth rinse, syrup, or tonic. The 
density of any forms of the invention may be between 0.8 
g/mL and 1.2 g/mL, for example between 0.9 g/mL and 1.1 
g/mL or between 0.95 g/mL and 1.05 g/mL. In some 
embodiments, the heated steam for inhalation may be pro- 
duced by heating an aqueous solution comprising the qui- 
noline derivative and anti-viral agent at a temperature of 
more than 70° C. or more than 80° C. or more than 90° C. 
or more than 100° C. or more than 110° C. or more than 115° 
C. (e.g., 70° C.-150° C., 80° C.-150° C., 90° C.-150° C. 100° 
C.-150° C., 110° C.-150° C., 115° C.-150° C.) for a time 
period sufficient to induce vaporization of the aqueous 
solution and creation of an inhalable medicament. 


[0021] Pharmaceutical compositions may comprise a base 
solution. Pharmaceutical compositions in the form of a foam 
typically comprise a propellant gas or air. The base solution 
may be mixed with the propellant gas or air at the time of 
delivery, prior to delivery, or after delivery to the target area 
(e.g., nasal passage). The base solution may include various 
compositions including water, salt, fat, milk, oil, proteins, 
and combinations thereof. Additionally, the base solution 
may include one or more surfactants such as sodium lauryl 
ether sulfate (SLES), sodium lauryl sulfate (SLS), ammo- 
nium lauryl sulfate (ALS), lecithin, glycerol, TWEEN 20 or 
TWEEN 80. Nitrous oxide, air, CO, or other gaseous prod- 
ucts may be used to create bubbles in foam compositions, 
thus allowing substances to fill the intended delivery loca- 
tion (e.g., nasal passageway). Foams may also be made after 
the quinoline derivatives and anti-viral agents have been 
delivered. For example, the quinoline derivatives and anti- 
viral agents may be applied to the target area first in a 
powdered, dry, or gas treated dry powder form followed by 
application of the base solution propelled with gas to the 
target area thus forming a foam in the target area. In some 
embodiments, the base solution comprises one or more 
moisturizing agents such as glycerin, aloe vera, hyaluronan, 
shea butter, milk fat, oil such as olive oil, coconut oil, 
flaxseed oil, or almond oil. The base solution may be 
hypertonic or hypotonic. 


[0022] As used herein, the phrase “pharmaceutically 
acceptable” generally safe for ingestion or contact with 
biologic tissues at the levels employed. Pharmaceutically 
acceptable is used interchangeably with physiologically 
compatible. It will be understood that the pharmaceutical 
compositions of the disclosure include nutraceutical com- 
positions (e.g., dietary supplements) unless otherwise speci- 
fied. 

[0023] Unit dosage forms, also referred to as unitary 
dosage forms, often denote those forms of medication sup- 
plied in a manner that does not require further weighing or 
measuring to provide the dosage (e.g., tablet, capsule, caplet, 
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etc.). For example, a unit dosage form may refer to a 
physically discrete unit suitable as a unitary dosage for 
human subjects and other mammals, each unit containing a 
predetermined quantity of active material calculated to pro- 
duce the desired therapeutic effect, in association with any 
suitable pharmaceutical excipient or excipients. Exemplary, 
non-limiting unit dosage forms include a tablet (e.g., a 
chewable tablet), caplet, capsule (e.g., a hard capsule or a 
soft capsule), lozenge, film, strip, and gel cap. In certain 
embodiments, the compounds described herein, including 
crystallized forms, polymorphs, and solvates thereof, may 
be present in a unit dosage form. 


[0024] Useful pharmaceutical carriers, excipients, and 
diluents for the preparation of the compositions hereof, can 
be solids, liquids, or gases. These include any and all 
solvents, dispersion media, coatings, antibacterial and anti- 
fungal agents, isotonic and absorption delaying agents and 
the like. The pharmaceutically acceptable carrier or excipi- 
ent does not destroy the pharmacological activity of the 
disclosed compound and is nontoxic when administered in 
doses sufficient to deliver a therapeutic amount of the 
compound. Thus, the compositions can take the form of 
tablets, pills, capsules, suppositories, powders, enterically 
coated or other protected formulations (e.g., binding on 
ion-exchange resins or packaging in lipid-protein vesicles), 
sustained release formulations, solutions, suspensions, elix- 
irs, and aerosols. The carrier can be selected from the 
various oils including those of petroleum, animal, vegetable 
or synthetic origin, e.g., peanut oil, soybean oil, mineral oil, 
and sesame oil. Water, saline, aqueous dextrose, and glycols 
are examples of liquid carriers, particularly (when isotonic 
with the blood) for injectable solutions. For example, for- 
mulations for intravenous administration comprise sterile 
aqueous solutions of the active ingredient(s) which are 
prepared by dissolving solid active ingredient(s) in water to 
produce an aqueous solution, and rendering the solution 
sterile. Suitable pharmaceutical excipients include starch, 
cellulose, chitosan, talc, glucose, lactose, gelatin, malt, rice, 
flour, chalk, silica, magnesium stearate, sodium stearate, 
glycerol monostearate, sodium chloride, dried skim milk, 
glycerol, propylene glycol, water, and ethanol. The compo- 
sitions may be subjected to conventional pharmaceutical 
additives such as preservatives, stabilizing agents, wetting or 
emulsifying agents, salts for adjusting osmotic pressure, and 
buffers. Suitable pharmaceutical carriers and their formula- 
tion are described in Remington’s Pharmaceutical Sciences 
by E. W. Martin. Such compositions will, in any event, 
contain an effective amount of the active compound together 
with a suitable carrier so as to prepare the proper dosage 
form for administration to the recipient. 


[0025] Non-limiting examples of pharmaceutically 
acceptable carriers and excipients include sugars such as 
lactose, glucose and sucrose; starches such as corn starch 
and potato starch; cellulose and its derivatives such as 
sodium carboxymethyl cellulose, ethyl cellulose and cellu- 
lose acetate; powdered tragacanth; malt; gelatin; talc; cocoa 
butter and suppository waxes; oils such as peanut oil, 
cottonseed oil, safflower oil, sesame oil, olive oil, corn oil 
and soybean oil; glycols, such as polyethylene glycol and 
propylene glycol; esters such as ethyl oleate and ethyl 
laurate; agar; buffering agents such as magnesium hydroxide 
and aluminum hydroxide; alginic acid; isotonic saline; Ring- 
er’s solution; ethyl alcohol; phosphate buffer solutions; 
non-toxic compatible lubricants such as sodium lauryl sul- 
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fate and magnesium stearate; coloring agents; releasing 
agents; coating agents; sweetening, flavoring and perfuming 
agents; preservatives; antioxidants; ion exchangers; alu- 
mina; aluminum stearate; lecithin; self-emulsifying drug 
delivery systems (SEDDS) such as d-atocopherol polyeth- 
yleneglycol 1000 succinate; surfactants used in pharmaceu- 
tical dosage forms such as Tweens or other similar poly- 
meric delivery matrices; serum proteins such as human 
serum albumin; glycine; sorbic acid; potassium sorbate; 
partial glyceride mixtures of saturated vegetable fatty acids; 
water, salts or electrolytes such as protamine sulfate, diso- 
dium hydrogen phosphate, potassium hydrogen phosphate, 
sodium chloride, and zinc salts; colloidal silica; magnesium 
trisilicate; polyvinyl pyrrolidone; cellulose-based sub- 
stances; polyacrylates; waxes; and polyethylene-polyoxy- 
propylene-block polymers. Cyclodextrins such as a, 6, and 
y-cyclodextrin, or chemically modified derivatives such as 
hydroxyalkylcyclodextrins, including 2- and 3-hydroxypro- 
pyl-cyclodextrins, or other solubilized derivatives can also 
be used to enhance delivery of the compounds described 
herein. 


[0026] The compounds described herein may be present as 
a pharmaceutically acceptable salt. Typically, salts are com- 
posed of a related number of cations and anions (at least one 
of which is formed from the compounds described herein) 
coupled together (e.g., the pairs may be bonded ionically, 
etc.) such that the salt is electrically neutral. Pharmaceuti- 
cally acceptable salts may retain or have similar activity to 
the parent compound (e.g., an ED;, within 10%, etc.) and 
have a toxicity profile within a range that affords utility in 
pharmaceutical compositions. For example, pharmaceuti- 
cally acceptable salts may be suitable for use in contact with 
the tissues of humans and animals without undue toxicity, 
irritation, allergic response and are commensurate with a 
reasonable benefit/risk ratio. Pharmaceutically acceptable 
salts are described in: Berge et al., J. Pharmaceutical 
Sciences 66:1-19, 1977 and in Pharmaceutical Salts: Prop- 
erties, Selection, and Use, (Eds. P. H. Stahl and C. G. 
Wermuth), Wiley-VCH, 2008. Salts may be prepared from 
pharmaceutically acceptable non-toxic acids and bases 
including inorganic and organic acids and bases. Represen- 
tative acid addition salts include acetate, adipate, alginate, 
ascorbate, aspartate, benzenesulfonate, benzoate, bisulfate, 
borate, butyrate, camphorate, camphorsulfonate, citrate, 
cyclopentanepropionate, dichloroacetate, digluconate, 
dodecyl sulfate, ethanesulfonate, formate, fumarate, gluco- 
heptonate, glutamate, glycerophosphate, hemisulfate, hep- 
tonate, hexanoate, hippurate, hydrobromide, hydrochloride, 
hydroiodide, 2-hydroxy-ethanesulfonate, isethionate, lacto- 
bionate, lactate, laurate, lauryl sulfate, malate, maleate, 
malonate, mandelate, methanesulfonate, mucate, 2-naphtha- 
lenesulfonate, nicotinate, nitrate, oleate, oxalate, palmitate, 
pamoate, pantothenate, pectinate, persulfate, 3-phenylpropi- 
onate, phosphate, picrate, pivalate, propionate, stearate, suc- 
cinate, sulfate, tartrate, thiocyanate, toluenesulfonate, unde- 
canoate, and valerate salts. Representative basic salts 
include alkali or alkaline earth metal salts include sodium, 
lithium, potassium, calcium, and magnesium, aluminum 
salts, as well as nontoxic ammonium, quaternary ammo- 
nium, and amine cations, including, but not limited to 
ammonium, tetramethylammonium, tetraethylammonium, 
methylamine, dimethylamine, trimethylamine, triethylam- 
ine, caffeine, and ethylamine. 
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[0027] Pharmaceutically acceptable acid addition salts of 
the disclosure can be formed by the reaction of a compound 
of the disclosure with an equimolar or excess amount of 
acid. Alternatively, hemi-salts can be formed by the reaction 
of a compound of the disclosure with the desired acid in a 
2:1 ratio, compound to acid. The reactants are generally 
combined in a mutual solvent such as diethyl ether, tetra- 
hydrofuran, methanol, ethanol, iso-propanol, benzene, or the 
like. The salts normally precipitate out of solution within, 
e.g., one hour to ten days and can be isolated by filtration or 
other conventional methods. 


[0028] Solvates of the compounds described herein may 
the aggregate of the compound or an ion of the compound 
with one or more solvents. Such solvents may not interfere 
with the biological activity of the solute. Examples of 
suitable solvents include, but are not limited to, water, 
MeOH, EtOH, and AcOH. Solvates wherein water is the 
solvent molecule are typically referred to as hydrates. 
Hydrates include compositions containing stoichiometric 
amounts of water, as well as compositions containing vari- 
able amounts of water. 


[0029] The term “effective amount” or “therapeutically 
effective amount” of one or more agents (e.g., chloroquine, 
hydroxychloroquine, quinine, quinidine, pyrithione, 
hinokitiol, tetracycline, doxycycline, azithromycin), as used 
herein, is that amount sufficient to effect beneficial or desired 
results, such as clinical results, and, as such, an “effective 
amount” depends upon the context in which it is being 
applied. In some embodiments, the compounds are admin- 
istered in an effective amount for the treatment or prophy- 
laxis of a disease disorder or condition (e.g., a viral infec- 
tion). In another embodiment, in the context of 
administering these agents that is an antiviral agent (e.g., 
chloroquine, hydroxychloroquine, quinine, quinidine, pyri- 
thione, hinokitiol, tetracycline, doxycycline, azithromycin, 
zinc), an effective amount of an agent is, for example, an 
amount sufficient to achieve alleviation or amelioration or 
prevention or prophylaxis of one or more symptoms or 
conditions; diminishment of extent of disease, disorder, or 
condition; stabilized (i.e., not worsening) state of disease, 
disorder, or condition; preventing spread of disease, disor- 
der, or condition; delay or slowing the progress of the 
disease, disorder, or condition; or amelioration or palliation 
of the disease, disorder, or condition (e.g., viral infection, 
etc.), whether detectable or undetectable, as compared to the 
response obtained without administration of the agent. 


[0030] Typically, the treatment of a disease, disorder, or 
condition (e.g., the conditions described herein such as those 
associated with infection) is an approach for obtaining 
beneficial or desired results, such as clinical results. Ben- 
eficial or desired results can include, but are not limited to, 
alleviation or amelioration of one or more symptoms or 
conditions; diminishment of extent of disease, disorder, or 
condition; stabilized (i.e., not worsening) state of disease, 
disorder, or condition; preventing spread of disease, disor- 
der, or condition; delay or slowing the progress of the 
disease, disorder, or condition; amelioration or palliation of 
the disease, disorder, or condition; and remission (whether 
partial or total), whether detectable or undetectable. Palli- 
ating a disease, disorder, or condition may indicate that the 
extent and/or undesirable clinical manifestations of the 
disease, disorder, or condition are lessened and/or time 
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course of the progression is slowed or lengthened, as com- 
pared to the extent or time course in the absence of treat- 
ment. 


[0031] Pharmaceutically effective regimens are typically 
systematic plans for the administration of one or more 
therapeutic agents, which includes aspects such as type of 
therapeutic agent, therapeutic agent concentrations, and any 
changes therein made during the course of the drug admin- 
istration, which when administered is capable of (e.g., is 
effective in, etc.) treating and/or preventing an infection. 
Pharmaceutically effective regimens may include daily 
administration or a maximum administration for a period of 
time (e.g., one or more than one week such as one week, two 
weeks, three, weeks, four weeks, etc.). For example, the 
composition may be administered such that the quinoline 
derivative (e.g., chloroquine, hydroxychloroquine, quinine, 
quinidine, etc.) is administered one or more times daily and 
less than 1000 mg or less than 500 mg or less than 400 mg 
of less than 300 mg or less than 200 mg or less than 100 mg 
or less than 50 mg or less than 25 mg of the quinoline 
derivative is administered every day. In some embodiments, 
the composition may be administered such that the anti-viral 
agent (e.g., pyrithione, hinokitiol, tetracycline, doxycycline, 
azithromycin, zinc) is administered one or more times daily 
and less than 1000 mg or less than 500 mg or less than 400 
mg of less than 300 mg or less than 200 mg or less than 100 
mg or less than 50 mg or less than 25 mg of the quinoline 
derivative is administered every day. In some embodiments, 
the pharmaceutical composition may be formulated for the 
prevention of infection. In particular, the dose in the phar- 
maceutical composition for the prophylaxis of invention 
may comprise a dose of the quinoline derivative and/or the 
anti-viral agent that is less than the anti-bacterial dose of the 
same agent. 


[0032] Any of the active agents described herein may be 
in the form of a prodrug which may be a compound that, 
after administration, is metabolized or otherwise converted 
to a biologically active or more active compound (or drug) 
with respect to at least one property. A prodrug, relative to 
the drug, is modified chemically in a manner that renders it, 
relative to the drug, less active or inactive, but the chemical 
modification is such that the corresponding drug is generated 
by metabolic or other biological processes after the prodrug 
is administered. A prodrug may have, relative to the active 
drug, altered metabolic stability or transport characteristics, 
fewer side effects or lower toxicity, or improved flavor. A 
prodrug may be synthesized using reactants other than the 
corresponding drug. For example, prodrug of an active agent 
may be in the form of an in vivo hydrolysable ester of the 
specified active agent. 


[0033] Subject may refer to any organism to which a 
composition and/or compound in accordance with the dis- 
closure may be administered, e.g., for experimental, diag- 
nostic, prophylactic, and/or therapeutic purposes. Typical 
subjects include any animal (e.g., mammals such as mice, 
rats, rabbits, non-human primates, and humans, etc.). A 
subject in need thereof is typically a subject for whom it is 
desirable to treat a disease, disorder, or condition as 
described herein. For example, a subject in need thereof may 
seek or be in need of treatment, require treatment, be 
receiving treatment, may be receiving treatment in the 
future, or a human or animal that is under care by a trained 
professional for a particular disease, disorder, or condition. 
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[0034] Unless otherwise indicated, all references to con- 
centrations include the indicated amounts on a weight by 
weight, weight by volume or volume by volume basis. Any 
reference to a percent concentration will be understood to 
refer to one of wt/wt, wt/vol, or wt/vol unless otherwise 
indicated. While certain embodiments may be described by 
concentrations as wt/wt or wt/vol, it should be understood 
that some compositions may have the same % on a wt/wt 
and wt/vol basis. 

[0035] The pharmaceutical composition may comprise 
one or more pharmaceutically acceptable carrier, diluents, or 
excipients and a therapeutically effective amount of a qui- 
noline derivative and an anti-viral agent; 

[0036] wherein the anti-viral agent is selected from pyri- 
thione, hinokitiol, tetracycline, doxycycline, azithromycin, 
and zinc; or tautomers, enantiomers, mixtures of enantiom- 
ers, racemates, thereof; or prodrugs thereof, or pharmaceu- 
tically acceptable salts of any of the foregoing; 

[0037] wherein said pharmaceutical composition is an oral 
composition or a nasal composition. These anti-viral agents 
[0038] In some embodiments, the pharmaceutical compo- 
sition may be in the form of a spray, ointment, foam, solution 
for producing heated steam, aerosol, liquid drops, mouth- 
wash, mouth rinse, syrup, or tonic. In various implementa- 
tions, the pharmaceutical composition may comprise from 
0.01 mg/mL to 5 mg/mL (e.g., from 0.05 mg/mL to 5 
mg/mL, from 0.05 mg/mL to 0.1 mg/mL, from 0.1 mg/mL 
to 0.25 mg/mL, from 0.25 mg/mL to 0.5 mg/mL, from 0.5 
mg/mL to 0.75 mg/mL, from 0.75 mg/mL to 1 mg/mL, 1 
mg/mL to 2 mg/mL, 2 mg/mL to 3 mg/mL, 3 mg/mL to 4 
mg/mL, 4 mg/mL to 5 mg/mL, etc.) of the quinoline 
derivative. In some embodiments, the pharmaceutical com- 
position comprises from 0.01 mg/mL to 5 mg/mL (e.g., from 
0.05 mg/mL to 5 mg/mL, from 0.05 mg/mL to 0.1 mg/mL, 
from 0.1 mg/mL to 0.25 mg/mL, from 0.25 mg/mL to 0.5 
mg/mL, from 0.5 mg/mL to 0.75 mg/mL, from 0.75 mg/mL 
to 1 mg/mL, 1 mg/mL to 2 mg/mL, 2 mg/mL to 3 mg/mL, 
3 mg/mL to 4 mg/mL, 4 mg/mL to 5 mg/mL, etc.) of the 
anti-viral agent. For example, the pharmaceutical composi- 
tion may comprise from 0.05 mg/mL to 5 mg/mL of the 
quinoline derivative and from 0.05 mg/mL to 5 mg/mL of 
the anti-viral agent. In various implementations, the phar- 
maceutical composition may have a weight ratio of the 
quinoline derivative to the anti-viral agent of 100:1 to 1:100 
(e.g., from 50:1 to 1:50, from 25:1 to 1:25, from 10:1 to 1:10, 
from 5:1 to 1:5, from 2:1 to 1:2, from 100:1 to 1:1, from 50:1 
to 1:1, from 25:1 to 1:1, from 10:1 to 1:1, from 5:1 to 1:1, 
from 1:1 to 1:100, from 1:1 to 1:50, from 1:1 to 1:25, from 
1:1 to 1:10, from 1:1 to 1:5, from 100:1 to 50:1, from 50:1 
to 25:1 from 25:1 to 10:1, from 10:1 to 5:1, from 5:1 to 2:1, 
from 2:1 to 1:2, from 1:2 to 1:5, from 1:5 to 1:10, from 1:10 
to 1:25, from 1:25 to 1:50, from 1:50 to 1:100, etc.). The 
quinoline derivative may be selected from, for example, 
chloroquine, hydroxychloroquine, quinine, or quinidine 
enantiomers, mixtures of enantiomers, racemates, thereof; or 
prodrugs thereof, or pharmaceutically acceptable salts of 
any of the foregoing. 

[0039] In some embodiments, the composition may com- 
prise either active (e.g., the quinoline derivative, the anti- 
viral selected from pyrithione, hinokitiol, tetracycline, doxy- 
cycline, azithromycin) independently in an amount of from 
0.0001 mg/mL to 100 mg/mL (e.g., 0.001 to 50 mg/mL or 
0.01 to 10 mg/mL, or 0.0001 mg/mL to 1 mg/mL, or 1 
mg/mL to 10 mg/mL, or 0.0001 mg/mL to 0.001 mg/mL, or 
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0.001 mg/mL to 0.01 mg/mL, or 0.01 mg/mL to 0.1 mg/mL, 
or 0.1 mg/mL to 1 mg/mL, or 1 mg/mL to 10 mg/mL, etc.). 
In some embodiments, the composition may comprise from 
0.000001% to 10% of either active by weight of the com- 
position (e.g., 0.00001% to 5% by weight of the composition 
or 0.0001% to 1% by weight of the composition, or 
0.00001% to 0.01% by weight of the composition, or 1% to 
10% by weight of the composition, or 0.00001% to 0.0001% 
by weight of the composition, or 0.0001% to 0.001% by 
weight of the composition, or 0.0001% to 0.001% by weight 
of the composition, or 0.001% to 0.01% by weight of the 
composition, or 0.01% to 0.1% by weight of the composi- 
tion, or 0.1% to 1% by weight of the composition, or 1% to 
10% by weight of the composition, etc.). 


[0040] The pharmaceutical composition (e.g., nasal spray, 
ointment, foam, liquid drop, mouthwash, solution for pro- 
ducing heated steam, mouth wash, etc.) may comprise 
chloroquine or prodrugs or pharmaceutically acceptable 
salts thereof as the quinoline derivative and pyrithione or 
prodrugs or pharmaceutically acceptable salts thereof as the 
anti-viral agent. In certain embodiments, the pharmaceutical 
composition may comprise from 0.01 mg/mL to 5 mg/mL 
(e.g., from 0.05 mg/mL to 5 mg/mL, from 0.05 mg/mL to 0.1 
mg/mL, from 0.1 mg/mL to 0.25 mg/mL, from 0.25 mg/mL 
to 0.5 mg/mL, from 0.5 mg/mL to 0.75 mg/mL, from 0.75 
mg/mL to 1 mg/mL, 1 mg/mL to 2 mg/mL, 2 mg/mL to 3 
mg/mL, 3 mg/mL to 4 mg/mL, 4 mg/mL to 5 mg/mL, etc.) 
chloroquine and from 0.01 mg/mL to 5 mg/mL (e.g., from 
0.05 mg/mL to 5 mg/mL, from 0.05 mg/mL to 0.1 mg/mL, 
from 0.1 mg/mL to 0.25 mg/mL, from 0.25 mg/mL to 0.5 
mg/mL, from 0.5 mg/mL to 0.75 mg/mL, from 0.75 mg/mL 
to 1 mg/mL, 1 mg/mL to 2 mg/mL, 2 mg/mL to 3 mg/mL, 
3 mg/mL to 4 mg/mL, 4 mg/mL to 5 mg/mL, etc.) pyrithi- 
one. For example, the pharmaceutical composition may 
comprise from 1% to 99% (e.g., from 5% to 10%, from 10% 
to 20%, from 20% to 35%, from 35% to 45%, from 45% to 
50%, from 50% to 70%, from 70% to 75%, from 75% to 
80%, from 80% to 90%) chloroquine by weight of the 
composition and from 1% to 99% (e.g., from 5% to 10%, 
from 10% to 20%, from 20% to 35%, from 35% to 45%, 
from 45% to 50%, from 50% to 70%, from 70% to 75%, 
from 75% to 80%, from 80% to 90%) pyrithione by weight 
of the composition. In various implementations, the phar- 
maceutical composition may comprise a weight ratio of 
chloroquine:pyrithione from 100:1 to 1:100 (e.g., from 50:1 
to 1:50, from 25:1 to 1:25, from 10:1 to 1:10, from 5:1 to 1:5, 
from 2:1 to 1:2, from 100:1 to 1:1, from 50:1 to 1:1, from 
25:1 to 1:1, from 10:1 to 1:1, from 5:1 to 1:1, from 1:1 to 
1:100, from 1:1 to 1:50, from 1:1 to 1:25, from 1:1 to 1:10, 
from 1:1 to 1:5, from 100:1 to 50:1, from 50:1 to 25:1 from 
25:1 to 10:1, from 10:1 to 5:1, from 5:1 to 2:1, from 2:1 to 
1:2, from 1:2 to 1:5, from 1:5 to 1:10, from 1:10 to 1:25, 
from 1:25 to 1:50, from 1:50 to 1:100, etc.). In various 
embodiments, the pharmaceutical composition may com- 
prise less than 80 mg/1000 cc or less than 70 mg/1000 cc or 
less than 50 mg/1000 cc chloroquine. In certain implemen- 
tations, the pharmaceutical composition may comprise less 
than 80 mg/1000 cc or less than 70 mg/1000 cc or less than 
50 mg/1000 cc pyrithione. In some implementations, the 
pharmaceutical composition may comprise less than 80 
mg/mL or less than 70 mg/mL or less than 50 mg/mL 
chloroquine. In various implementations, the pharmaceuti- 
cal composition may comprise less than 80 mg/mL or less 
than 70 mg/mL or less than 50 mg/mL pyrithione. In various 
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embodiments, the chloroquine and/or pyrithione may be 
incorporated into a fabric filter such as cloth (e.g., by 
impregnation such as by bathing the filter in a solution 
comprising the active(s) followed by drying) such as those 
used in surgical facemask including N95 facemasks. 


[0041] The pharmaceutical composition (e.g., nasal spray, 
ointment, foam, liquid drop, mouthwash, solution for pro- 
ducing heated steam, mouth wash, etc.) may comprise 
hydroxychloroquine or prodrugs or pharmaceutically 
acceptable salts thereof as the quinoline derivative and 
pyrithione or prodrugs or pharmaceutically acceptable salts 
thereof as the anti-viral agent. In some embodiments, the 
pharmaceutical composition may comprise from 0.01 
mg/mL to 5 mg/mL (e.g., from 0.05 mg/mL to 5 mg/mL, 
from 0.05 mg/mL to 0.1 mg/mL, from 0.1 mg/mL to 0.25 
mg/mL, from 0.25 mg/mL to 0.5 mg/mL, from 0.5 mg/mL 
to 0.75 mg/mL, from 0.75 mg/mL to 1 mg/mL, 1 mg/mL to 
2 mg/mL, 2 mg/mL to 3 mg/mL, 3 mg/mL to 4 mg/mL, 4 
mg/mL to 5 mg/mL, etc.) hydroxychloroquine and from 0.01 
mg/mL to 5 mg/mL (e.g., from 0.05 mg/mL to 5 mg/mL, 
from 0.05 mg/mL to 0.1 mg/mL, from 0.1 mg/mL to 0.25 
mg/mL, from 0.25 mg/mL to 0.5 mg/mL, from 0.5 mg/mL 
to 0.75 mg/mL, from 0.75 mg/mL to 1 mg/mL, 1 mg/mL to 
2 mg/mL, 2 mg/mL to 3 mg/mL, 3 mg/mL to 4 mg/mL, 4 
mg/mL to 5 mg/mL, etc.) pyrithione. For example, the 
pharmaceutical composition may comprise from 1% to 99% 
(e.g., from 5% to 10%, from 10% to 20%, from 20% to 35%, 
from 35% to 45%, from 45% to 50%, from 50% to 70%, 
from 70% to 75%, from 75% to 80%, from 80% to 90%) 
hydroxychloroquine by weight of the composition and from 
1% to 99% (e.g., from 5% to 10%, from 10% to 20%, from 
20% to 35%, from 35% to 45%, from 45% to 50%, from 
50% to 70%, from 70% to 75%, from 75% to 80%, from 
80% to 90%) pyrithione by weight of the composition. In 
some implementations, the pharmaceutical composition 
may comprise a weight ratio of hydroxychloroquine:pyri- 
thione from 100:1 to 1:100 (e.g., from 50:1 to 1:50, from 
25:1 to 1:25, from 10:1 to 1:10, from 5:1 to 1:5, from 2:1 to 
1:2, from 100:1 to 1:1, from 50:1 to 1:1, from 25:1 to 1:1, 
from 10:1 to 1:1, from 5:1 to 1:1, from 1:1 to 1:100, from 
1:1 to 1:50, from 1:1 to 1:25, from 1:1 to 1:10, from 1:1 to 
1:5, from 100:1 to 50:1, from 50:1 to 25:1 from 25:1 to 10:1, 
from 10:1 to 5:1, from 5:1 to 2:1, from 2:1 to 1:2, from 1:2 
to 1:5, from 1:5 to 1:10, from 1:10 to 1:25, from 1:25 to 1:50, 
from 1:50 to 1:100, etc.). In some implementations, the 
pharmaceutical composition may comprise less than 80 
mg/1000 cc or less than 70 mg/1000 cc or less than 50 
mg/1000 cc hydroxychloroquine. In some implementations, 
the pharmaceutical composition may comprise less than 80 
mg/1000 cc or less than 70 mg/1000 cc or less than 50 
mg/1000 cc pyrithione. In various aspects, the pharmaceu- 
tical composition may comprise less than 80 mg/mL or less 
than 70 mg/mL or less than 50 mg/mL hydroxychloroquine. 
In some aspects, the pharmaceutical composition may com- 
prise less than 80 mg/mL or less than 70 mg/mL or less than 
50 mg/mL pyrithione. In various embodiments, the hydroxy- 
chloroquine and/or pyrithione may be incorporated into a 
fabric filter such as cloth (e.g., by impregnation such as by 
bathing the filter in a solution comprising the active(s) 
followed by drying) such as those used in surgical facemask 
including N95 facemasks. 


[0042] The pharmaceutical composition (e.g., nasal spray, 
ointment, foam, liquid drop, mouthwash, solution for pro- 
ducing heated steam, mouth wash, etc.) may comprise 
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quinine or prodrugs or pharmaceutically acceptable salts 
thereof as the quinoline derivative and pyrithione or prod- 
rugs or pharmaceutically acceptable salts thereof as the 
anti-viral agent. In some aspects, the pharmaceutical com- 
position may comprise from 0.01 mg/mL to 5 mg/mL (e.g., 
from 0.05 mg/mL to 5 mg/mL, from 0.05 mg/mL to 0.1 
mg/mL, from 0.1 mg/mL to 0.25 mg/mL, from 0.25 mg/mL 
to 0.5 mg/mL, from 0.5 mg/mL to 0.75 mg/mL, from 0.75 
mg/mL to 1 mg/mL, 1 mg/mL to 2 mg/mL, 2 mg/mL to 3 
mg/mL, 3 mg/mL to 4 mg/mL, 4 mg/mL to 5 mg/mL, etc.) 
quinine and from 0.01 mg/mL to 5 mg/mL (e.g., from 0.05 
mg/mL to 5 mg/mL, from 0.05 mg/mL to 0.1 mg/mL, from 
0.1 mg/mL to 0.25 mg/mL, from 0.25 mg/mL to 0.5 mg/mL, 
from 0.5 mg/mL to 0.75 mg/mL, from 0.75 mg/mL to 1 
mg/mL, 1 mg/mL to 2 mg/mL, 2 mg/mL to 3 mg/mL, 3 
mg/mL to 4 mg/mL, 4 mg/mL to 5 mg/mL, etc.) pyrithione. 
For example, the pharmaceutical composition may comprise 
from 1% to 99% (e.g., from 5% to 10%, from 10% to 20%, 
from 20% to 35%, from 35% to 45%, from 45% to 50%, 
from 50% to 70%, from 70% to 75%, from 75% to 80%, 
from 80% to 90%) quinine by weight of the composition and 
from 1% to 99% (e.g., from 5% to 10%, from 10% to 20%, 
from 20% to 35%, from 35% to 45%, from 45% to 50%, 
from 50% to 70%, from 70% to 75%, from 75% to 80%, 
from 80% to 90%) pyrithione by weight of the composition. 
In various embodiments, the pharmaceutical composition 
may comprise a weight ratio of quinine:pyrithione from 
100:1 to 1:100 (e.g., from 50:1 to 1:50, from 25:1 to 1:25, 
from 10:1 to 1:10, from 5:1 to 1:5, from 2:1 to 1:2, from 
100:1 to 1:1, from 50:1 to 1:1, from 25:1 to 1:1, from 10:1 
to 1:1, from 5:1 to 1:1, from 1:1 to 1:100, from 1:1 to 1:50, 
from 1:1 to 1:25, from 1:1 to 1:10, from 1:1 to 1:5, from 
100:1 to 50:1, from 50:1 to 25:1 from 25:1 to 10:1, from 
10:1 to 5:1, from 5:1 to 2:1, from 2:1 to 1:2, from 1:2 to 1:5, 
from 1:5 to 1:10, from 1:10 to 1:25, from 1:25 to 1:50, from 
1:50 to 1:100, etc.). In various aspects, the pharmaceutical 
composition may comprise less than 80 mg/1000 cc or less 
than 70 mg/1000 cc or less than 50 mg/1000 cc quinine. In 
some implementations, the pharmaceutical composition 
may comprise less than 80 mg/1000 cc or less than 70 
mg/1000 cc or less than 50 mg/1000 cc pyrithione. In 
various embodiments, the pharmaceutical composition may 
comprise less than 80 mg/mL or less than 70 mg/mL or less 
than 50 mg/mL quinine. In certain implementations, the 
pharmaceutical composition may comprise less than 80 
mg/mL or less than 70 mg/mL or less than 50 mg/mL 
pyrithione. In various embodiments, the quinine and/or 
pyrithione may be incorporated into a fabric filter such as 
cloth (e.g., by impregnation such as by bathing the filter in 
a solution comprising the active(s) followed by drying) such 
as those used in surgical facemask including N95 facemasks. 


[0043] The pharmaceutical composition (e.g., nasal spray, 
ointment, foam, liquid drop, mouthwash, solution for pro- 
ducing heated steam, mouth wash, etc.) may comprise 
quinidine or prodrugs or pharmaceutically acceptable salts 
thereof as the quinoline derivative and pyrithione or prod- 
rugs or pharmaceutically acceptable salts thereof as the 
anti-viral agent. In various implementations, the pharma- 
ceutical composition may comprise from 0.01 mg/mL to 5 
mg/mL (e.g., from 0.05 mg/mL to 5 mg/mL, from 0.05 
mg/mL to 0.1 mg/mL, from 0.1 mg/mL to 0.25 mg/mL, from 
0.25 mg/mL to 0.5 mg/mL, from 0.5 mg/mL to 0.75 mg/mL, 
from 0.75 mg/mL to 1 mg/mL, 1 mg/mL to 2 mg/mL, 2 
mg/mL to 3 mg/mL, 3 mg/mL to 4 mg/mL, 4 mg/mL to 5 
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mg/mL, etc.) quinidine and from 0.01 mg/mL to 5 mg/mL 
(e.g., from 0.05 mg/mL to 5 mg/mL, from 0.05 mg/mL to 0.1 
mg/mL, from 0.1 mg/mL to 0.25 mg/mL, from 0.25 mg/mL 
to 0.5 mg/mL, from 0.5 mg/mL to 0.75 mg/mL, from 0.75 
mg/mL to 1 mg/mL, 1 mg/mL to 2 mg/mL, 2 mg/mL to 3 
mg/mL, 3 mg/mL to 4 mg/mL, 4 mg/mL to 5 mg/mL, etc.) 
pyrithione. For example, the pharmaceutical composition 
may comprise from 1% to 99% (e.g., from 5% to 10%, from 
10% to 20%, from 20% to 35%, from 35% to 45%, from 
45% to 50%, from 50% to 70%, from 70% to 75%, from 
75% to 80%, from 80% to 90%) quinidine by weight of the 
composition and from 1% to 99% (e.g., from 5% to 10%, 
from 10% to 20%, from 20% to 35%, from 35% to 45%, 
from 45% to 50%, from 50% to 70%, from 70% to 75%, 
from 75% to 80%, from 80% to 90%) pyrithione by weight 
of the composition. In some implementations, the pharma- 
ceutical composition may comprise a weight ratio of quini- 
dine:pyrithione from 100:1 to 1:100 (e.g., from 50:1 to 1:50, 
from 25:1 to 1:25, from 10:1 to 1:10, from 5:1 to 1:5, from 
2:1 to 1:2, from 100:1 to 1:1, from 50:1 to 1:1, from 25:1 to 
1:1, from 10:1 to 1:1, from 5:1 to 1:1, from 1:1 to 1:100, 
from 1:1 to 1:50, from 1:1 to 1:25, from 1:1 to 1:10, from 
1:1 to 1:5, from 100:1 to 50:1, from 50:1 to 25:1 from 25:1 
to 10:1, from 10:1 to 5:1, from 5:1 to 2:1, from 2:1 to 1:2, 
from 1:2 to 1:5, from 1:5 to 1:10, from 1:10 to 1:25, from 
1:25 to 1:50, from 1:50 to 1:100, etc.). In various aspects, the 
pharmaceutical composition may comprise less than 80 
mg/1000 cc or less than 70 mg/1000 cc or less than 50 
mg/1000 ce quinidine. In various implementations, the phar- 
maceutical composition may comprise less than 80 mg/1000 
ce or less than 70 mg/1000 cc or less than 50 mg/1000 cc 
pyrithione. In various implementations, the pharmaceutical 
composition may comprise less than 80 mg/mL or less than 
70 mg/mL or less than 50 mg/mL quinidine. In various 
implementations, the pharmaceutical composition may com- 
prise less than 80 mg/mL or less than 70 mg/mL or less than 
50 mg/mL pyrithione. In certain embodiments, the quinidine 
and/or pyrithione may be incorporated into a fabric filter 
such as cloth (e.g., by impregnation such as by bathing the 
filter in a solution comprising the active(s) followed by 
drying) such as those used in surgical facemask including 
N95 facemasks. 


[0044] The pharmaceutical composition (e.g., nasal spray, 
ointment, foam, liquid drop, mouthwash, solution for pro- 
ducing heated steam, mouth wash, etc.) may comprise 
chloroquine or prodrugs or pharmaceutically acceptable 
salts thereof as the quinoline derivative and hinokitiol or 
prodrugs or pharmaceutically acceptable salts thereof as the 
anti-viral agent. In some implementations, the pharmaceu- 
tical composition may comprise from 0.01 mg/mL to 5 
mg/mL (e.g., from 0.05 mg/mL to 5 mg/mL, from 0.05 
mg/mL to 0.1 mg/mL, from 0.1 mg/mL to 0.25 mg/mL, from 
0.25 mg/mL to 0.5 mg/mL, from 0.5 mg/mL to 0.75 mg/mL, 
from 0.75 mg/mL to 1 mg/mL, 1 mg/mL to 2 mg/mL, 2 
mg/mL to 3 mg/mL, 3 mg/mL to 4 mg/mL, 4 mg/mL to 5 
mg/mL, etc.) chloroquine and from 0.01 mg/mL to 5 mg/mL 
(e.g., from 0.05 mg/mL to 5 mg/mL, from 0.05 mg/mL to 0.1 
mg/mL, from 0.1 mg/mL to 0.25 mg/mL, from 0.25 mg/mL 
to 0.5 mg/mL, from 0.5 mg/mL to 0.75 mg/mL, from 0.75 
mg/mL to 1 mg/mL, 1 mg/mL to 2 mg/mL, 2 mg/mL to 3 
mg/mL, 3 mg/mL to 4 mg/mL, 4 mg/mL to 5 mg/mL, etc.) 
hinokitiol. For example, the pharmaceutical composition 
may comprise from 1% to 99% (e.g., from 5% to 10%, from 
10% to 20%, from 20% to 35%, from 35% to 45%, from 
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45% to 50%, from 50% to 70%, from 70% to 75%, from 
75% to 80%, from 80% to 90%) chloroquine by weight of 
the composition and from 1% to 99% (e.g., from 5% to 10%, 
from 10% to 20%, from 20% to 35%, from 35% to 45%, 
from 45% to 50%, from 50% to 70%, from 70% to 75%, 
from 75% to 80%, from 80% to 90%) hinokitiol by weight 
of the composition. In various embodiments, the pharma- 
ceutical composition may comprise a weight ratio of chlo- 
roquine:hinokitiol from 100:1 to 1:100 (e.g., from 50:1 to 
1:50, from 25:1 to 1:25, from 10:1 to 1:10, from 5:1 to 1:5, 
from 2:1 to 1:2, from 100:1 to 1:1, from 50:1 to 1:1, from 
25:1 to 1:1, from 10:1 to 1:1, from 5:1 to 1:1, from 1:1 to 
1:100, from 1:1 to 1:50, from 1:1 to 1:25, from 1:1 to 1:10, 
from 1:1 to 1:5, from 100:1 to 50:1, from 50:1 to 25:1 from 
25:1 to 10:1, from 10:1 to 5:1, from 5:1 to 2:1, from 2:1 to 
1:2, from 1:2 to 1:5, from 1:5 to 1:10, from 1:10 to 1:25, 
from 1:25 to 1:50, from 1:50 to 1:100, etc.). In certain 
implementations, the pharmaceutical composition may com- 
prise less than 80 mg/1000 cc or less than 70 mg/1000 ce or 
less than 50 mg/1000 cc chloroquine. In some embodiments, 
the pharmaceutical composition may comprise less than 80 
mg/1000 cc or less than 70 mg/1000 cc or less than 50 
mg/1000 cc hinokitiol. In some aspects, the pharmaceutical 
composition may comprise less than 80 mg/mL or less than 
70 mg/mL or less than 50 mg/mL chloroquine. In certain 
implementations, the pharmaceutical composition may com- 
prise less than 80 mg/mL or less than 70 mg/mL or less than 
50 mg/mL hinokitiol. In various embodiments, the chloro- 
quine and/or hinokitiol may be incorporated into a fabric 
filter such as cloth (e.g., by impregnation such as by bathing 
the filter in a solution comprising the active(s) followed by 
drying) such as those used in surgical facemask including 
N95 facemasks. 


[0045] The pharmaceutical composition (e.g., nasal spray, 
ointment, foam, liquid drop, mouthwash, solution for pro- 
ducing heated steam, mouth wash, etc.) may comprise 
hydroxychloroquine or prodrugs or pharmaceutically 
acceptable salts thereof as the quinoline derivative and 
hinokitiol or prodrugs or pharmaceutically acceptable salts 
thereof as the anti-viral agent. In some implementations, the 
pharmaceutical composition may comprise from 0.01 
mg/mL to 5 mg/mL (e.g., from 0.05 mg/mL to 5 mg/mL, 
from 0.05 mg/mL to 0.1 mg/mL, from 0.1 mg/mL to 0.25 
mg/mL, from 0.25 mg/mL to 0.5 mg/mL, from 0.5 mg/mL 
to 0.75 mg/mL, from 0.75 mg/mL to 1 mg/mL, 1 mg/mL to 
2 mg/mL, 2 mg/mL to 3 mg/mL, 3 mg/mL to 4 mg/mL, 4 
mg/mL to 5 mg/mL, etc.) hydroxychloroquine and from 0.01 
mg/mL to 5 mg/mL (e.g., from 0.05 mg/mL to 5 mg/mL, 
from 0.05 mg/mL to 0.1 mg/mL, from 0.1 mg/mL to 0.25 
mg/mL, from 0.25 mg/mL to 0.5 mg/mL, from 0.5 mg/mL 
to 0.75 mg/mL, from 0.75 mg/mL to 1 mg/mL, 1 mg/mL to 
2 mg/mL, 2 mg/mL to 3 mg/mL, 3 mg/mL to 4 mg/mL, 4 
mg/mL to 5 mg/mL, etc.) hinokitiol. For example, the 
pharmaceutical composition may comprise from 1% to 99% 
(e.g., from 5% to 10%, from 10% to 20%, from 20% to 35%, 
from 35% to 45%, from 45% to 50%, from 50% to 70%, 
from 70% to 75%, from 75% to 80%, from 80% to 90%) 
hydroxychloroquine by weight of the composition and from 
1% to 99% (e.g., from 5% to 10%, from 10% to 20%, from 
20% to 35%, from 35% to 45%, from 45% to 50%, from 
50% to 70%, from 70% to 75%, from 75% to 80%, from 
80% to 90%) hinokitiol by weight of the composition. In 
certain embodiments, the pharmaceutical composition may 
comprise a weight ratio of hydroxychloroquine:hinokitiol 
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from 100:1 to 1:100 (e.g., from 50:1 to 1:50, from 25:1 to 
1:25, from 10:1 to 1:10, from 5:1 to 1:5, from 2:1 to 1:2, 
from 100:1 to 1:1, from 50:1 to 1:1, from 25:1 to 1:1, from 
10:1 to 1:1, from 5:1 to 1:1, from 1:1 to 1:100, from 1:1 to 
1:50, from 1:1 to 1:25, from 1:1 to 1:10, from 1:1 to 1:5, 
from 100:1 to 50:1, from 50:1 to 25:1 from 25:1 to 10:1, 
from 10:1 to 5:1, from 5:1 to 2:1, from 2:1 to 1:2, from 1:2 
to 1:5, from 1:5 to 1:10, from 1:10 to 1:25, from 1:25 to 1:50, 
from 1:50 to 1:100, etc.). In certain embodiments, the 
pharmaceutical composition may comprise less than 80 
mg/1000 cc or less than 70 mg/1000 cc or less than 50 
mg/1000 cc hydroxychloroquine. In certain embodiments, 
the pharmaceutical composition may comprise less than 80 
mg/1000 cc or less than 70 mg/1000 cc or less than 50 
mg/1000 ce hinokitiol. In various implementations, the 
pharmaceutical composition may comprise less than 80 
mg/mL or less than 70 mg/mL or less than 50 mg/mL 
hydroxychloroquine. In certain aspects, the pharmaceutical 
composition may comprise less than 80 mg/mL or less than 
70 mg/mL or less than 50 mg/mL hinokitiol. In some 
implementations, the hydroxychloroquine and/or hinokitiol 
may be incorporated into a fabric filter such as cloth (e.g., by 
impregnation such as by bathing the filter in a solution 
comprising the active(s) followed by drying) such as those 
used in surgical facemask including N95 facemasks. 


[0046] The pharmaceutical composition (e.g., nasal spray, 
ointment, foam, liquid drop, mouthwash, solution for pro- 
ducing heated steam, mouth wash, etc.) may comprise 
quinine or prodrugs or pharmaceutically acceptable salts 
thereof as the quinoline derivative and hinokitiol or prodrugs 
or pharmaceutically acceptable salts thereof as the anti-viral 
agent. In various implementations, the pharmaceutical com- 
position may comprise from 0.01 mg/mL to 5 mg/mL (e.g., 
from 0.05 mg/mL to 5 mg/mL, from 0.05 mg/mL to 0.1 
mg/mL, from 0.1 mg/mL to 0.25 mg/mL, from 0.25 mg/mL 
to 0.5 mg/mL, from 0.5 mg/mL to 0.75 mg/mL, from 0.75 
mg/mL to 1 mg/mL, 1 mg/mL to 2 mg/mL, 2 mg/mL to 3 
mg/mL, 3 mg/mL to 4 mg/mL, 4 mg/mL to 5 mg/mL, etc.) 
quinine and from 0.01 mg/mL to 5 mg/mL (e.g., from 0.05 
mg/mL to 5 mg/mL, from 0.05 mg/mL to 0.1 mg/mL, from 
0.1 mg/mL to 0.25 mg/mL, from 0.25 mg/mL to 0.5 mg/mL, 
from 0.5 mg/mL to 0.75 mg/mL, from 0.75 mg/mL to 1 
mg/mL, 1 mg/mL to 2 mg/mL, 2 mg/mL to 3 mg/mL, 3 
mg/mL to 4 mg/mL, 4 mg/mL to 5 mg/mL, etc.) hinokitiol. 
For example, the pharmaceutical composition may comprise 
from 1% to 99% (e.g., from 5% to 10%, from 10% to 20%, 
from 20% to 35%, from 35% to 45%, from 45% to 50%, 
from 50% to 70%, from 70% to 75%, from 75% to 80%, 
from 80% to 90%) quinine by weight of the composition and 
from 1% to 99% (e.g., from 5% to 10%, from 10% to 20%, 
from 20% to 35%, from 35% to 45%, from 45% to 50%, 
from 50% to 70%, from 70% to 75%, from 75% to 80%, 
from 80% to 90%) hinokitiol by weight of the composition. 
In some implementations, the pharmaceutical composition 
may comprise a weight ratio of quinine:hinokitiol from 
100:1 to 1:100 (e.g., from 50:1 to 1:50, from 25:1 to 1:25, 
from 10:1 to 1:10, from 5:1 to 1:5, from 2:1 to 1:2, from 
100:1 to 1:1, from 50:1 to 1:1, from 25:1 to 1:1, from 10:1 
to 1:1, from 5:1 to 1:1, from 1:1 to 1:100, from 1:1 to 1:50, 
from 1:1 to 1:25, from 1:1 to 1:10, from 1:1 to 1:5, from 
100:1 to 50:1, from 50:1 to 25:1 from 25:1 to 10:1, from 
10:1 to 5:1, from 5:1 to 2:1, from 2:1 to 1:2, from 1:2 to 1:5, 
from 1:5 to 1:10, from 1:10 to 1:25, from 1:25 to 1:50, from 
1:50 to 1:100, etc.). In certain implementations, the phar- 
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maceutical composition may comprise less than 80 mg/1000 
cc or less than 70 mg/1000 cc or less than 50 mg/1000 cc 
quinine. In some implementations, the pharmaceutical com- 
position may comprise less than 80 mg/1000 cc or less than 
70 mg/1000 cc or less than 50 mg/1000 cc hinokitiol. In 
certain implementations, the pharmaceutical composition 
may comprise less than 80 mg/mL or less than 70 mg/mL or 
less than 50 mg/mL quinine. In some implementations, the 
pharmaceutical composition may comprise less than 80 
mg/mL or less than 70 mg/mL or less than 50 mg/mL 
hinokitiol. In certain implementations, the quinine and/or 
hinokitiol may be incorporated into a fabric filter such as 
cloth (e.g., by impregnation such as by bathing the filter in 
a solution comprising the active(s) followed by drying) such 
as those used in surgical facemask including N95 facemasks. 


[0047] The pharmaceutical composition (e.g., nasal spray, 
ointment, foam, liquid drop, mouthwash, solution for pro- 
ducing heated steam, mouth wash, etc.) may comprise 
quinidine or prodrugs or pharmaceutically acceptable salts 
thereof as the quinoline derivative and hinokitiol or prodrugs 
or pharmaceutically acceptable salts thereof as the anti-viral 
agent. In some implementations, the pharmaceutical com- 
position may comprise from 0.01 mg/mL to 5 mg/mL (e.g., 
from 0.05 mg/mL to 5 mg/mL, from 0.05 mg/mL to 0.1 
mg/mL, from 0.1 mg/mL to 0.25 mg/mL, from 0.25 mg/mL 
to 0.5 mg/mL, from 0.5 mg/mL to 0.75 mg/mL, from 0.75 
mg/mL to 1 mg/mL, 1 mg/mL to 2 mg/mL, 2 mg/mL to 3 
mg/mL, 3 mg/mL to 4 mg/mL, 4 mg/mL to 5 mg/mL, etc.) 
quinidine and from 0.01 mg/mL to 5 mg/mL (e.g., from 0.05 
mg/mL to 5 mg/mL, from 0.05 mg/mL to 0.1 mg/mL, from 
0.1 mg/mL to 0.25 mg/mL, from 0.25 mg/mL to 0.5 mg/mL, 
from 0.5 mg/mL to 0.75 mg/mL, from 0.75 mg/mL to 1 
mg/mL, 1 mg/mL to 2 mg/mL, 2 mg/mL to 3 mg/mL, 3 
mg/mL to 4 mg/mL, 4 mg/mL to 5 mg/mL, etc.) hinokitiol. 
For example, the pharmaceutical composition may comprise 
from 1% to 99% (e.g., from 5% to 10%, from 10% to 20%, 
from 20% to 35%, from 35% to 45%, from 45% to 50%, 
from 50% to 70%, from 70% to 75%, from 75% to 80%, 
from 80% to 90%) quinidine by weight of the composition 
and from 1% to 99% (e.g., from 5% to 10%, from 10% to 
20%, from 20% to 35%, from 35% to 45%, from 45% to 
50%, from 50% to 70%, from 70% to 75%, from 75% to 
80%, from 80% to 90%) hinokitiol by weight of the com- 
position. In certain aspects, the pharmaceutical composition 
may comprise a weight ratio of quinidine:hinokitiol from 
100:1 to 1:100 (e.g., from 50:1 to 1:50, from 25:1 to 1:25, 
from 10:1 to 1:10, from 5:1 to 1:5, from 2:1 to 1:2, from 
100:1 to 1:1, from 50:1 to 1:1, from 25:1 to 1:1, from 10:1 
to 1:1, from 5:1 to 1:1, from 1:1 to 1:100, from 1:1 to 1:50, 
from 1:1 to 1:25, from 1:1 to 1:10, from 1:1 to 1:5, from 
100:1 to 50:1, from 50:1 to 25:1 from 25:1 to 10:1, from 
10:1 to 5:1, from 5:1 to 2:1, from 2:1 to 1:2, from 1:2 to 1:5, 
from 1:5 to 1:10, from 1:10 to 1:25, from 1:25 to 1:50, from 
1:50 to 1:100, etc.). In certain embodiments, the pharma- 
ceutical composition may comprise less than 80 mg/1000 cc 
or less than 70 mg/1000 cc or less than 50 mg/1000 cc 
quinidine. In certain aspects, the pharmaceutical composi- 
tion may comprise less than 80 mg/1000 cc or less than 70 
mg/1000 cc or less than 50 mg/1000 cc hinokitiol. In certain 
implementations, the pharmaceutical composition may com- 
prise less than 80 mg/mL or less than 70 mg/mL or less than 
50 mg/mL quinidine. In some embodiments, the pharma- 
ceutical composition may comprise less than 80 mg/mL or 
less than 70 mg/mL or less than 50 mg/mL hinokitiol. In 
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some aspects, the quinidine and/or hinokitiol may be incor- 
porated into a fabric filter such as cloth (e.g., by impregna- 
tion such as by bathing the filter in a solution comprising the 
active(s) followed by drying) such as those used in surgical 
facemask including N95 facemasks. 


[0048] The pharmaceutical composition (e.g., nasal spray, 
ointment, foam, liquid drop, mouthwash, solution for pro- 
ducing heated steam, mouth wash, etc.) may comprise 
chloroquine or prodrugs or pharmaceutically acceptable 
salts thereof as the quinoline derivative and tetracycline or 
prodrugs or pharmaceutically acceptable salts thereof as the 
anti-viral agent. In some embodiments, the pharmaceutical 
composition may comprise from 0.01 mg/mL to 5 mg/mL 
(e.g., from 0.05 mg/mL to 5 mg/mL, from 0.05 mg/mL to 0.1 
mg/mL, from 0.1 mg/mL to 0.25 mg/mL, from 0.25 mg/mL 
to 0.5 mg/mL, from 0.5 mg/mL to 0.75 mg/mL, from 0.75 
mg/mL to 1 mg/mL, 1 mg/mL to 2 mg/mL, 2 mg/mL to 3 
mg/mL, 3 mg/mL to 4 mg/mL, 4 mg/mL to 5 mg/mL, etc.) 
chloroquine and from 0.01 mg/mL to 5 mg/mL (e.g., from 
0.05 mg/mL to 5 mg/mL, from 0.05 mg/mL to 0.1 mg/mL, 
from 0.1 mg/mL to 0.25 mg/mL, from 0.25 mg/mL to 0.5 
mg/mL, from 0.5 mg/mL to 0.75 mg/mL, from 0.75 mg/mL 
to 1 mg/mL, 1 mg/mL to 2 mg/mL, 2 mg/mL to 3 mg/mL, 
3 mg/mL to 4 mg/mL, 4 mg/mL to 5 mg/mL, etc.) tetracy- 
cline. For example, the pharmaceutical composition may 
comprise from 1% to 99% (e.g., from 5% to 10%, from 10% 
to 20%, from 20% to 35%, from 35% to 45%, from 45% to 
50%, from 50% to 70%, from 70% to 75%, from 75% to 
80%, from 80% to 90%) chloroquine by weight of the 
composition and from 1% to 99% (e.g., from 5% to 10%, 
from 10% to 20%, from 20% to 35%, from 35% to 45%, 
from 45% to 50%, from 50% to 70%, from 70% to 75%, 
from 75% to 80%, from 80% to 90%) tetracycline by weight 
of the composition. In some aspects, the pharmaceutical 
composition may comprise a weight ratio of chloroquine: 
tetracycline from 100:1 to 1:100 (e.g., from 50:1 to 1:50, 
from 25:1 to 1:25, from 10:1 to 1:10, from 5:1 to 1:5, from 
2:1 to 1:2, from 100:1 to 1:1, from 50:1 to 1:1, from 25:1 to 
1:1, from 10:1 to 1:1, from 5:1 to 1:1, from 1:1 to 1:100, 
from 1:1 to 1:50, from 1:1 to 1:25, from 1:1 to 1:10, from 
1:1 to 1:5, from 100:1 to 50:1, from 50:1 to 25:1 from 25:1 
to 10:1, from 10:1 to 5:1, from 5:1 to 2:1, from 2:1 to 1:2, 
from 1:2 to 1:5, from 1:5 to 1:10, from 1:10 to 1:25, from 
1:25 to 1:50, from 1:50 to 1:100, etc.). In some implemen- 
tations, the pharmaceutical composition may comprise less 
than 80 mg/1000 cc or less than 70 mg/1000 cc or less than 
50 mg/1000 cc chloroquine. In some implementations, the 
pharmaceutical composition may comprise less than 80 
mg/1000 cc or less than 70 mg/1000 cc or less than 50 
mg/1000 cc tetracycline. In some aspects, the pharmaceuti- 
cal composition may comprise less than 80 mg/mL or less 
than 70 mg/mL or less than 50 mg/mL chloroquine. In some 
aspects, the pharmaceutical composition may comprise less 
than 80 mg/mL or less than 70 mg/mL or less than 50 mg/mL 
tetracycline. In certain aspects, the chloroquine and/or tet- 
racycline may be incorporated into a fabric filter such as 
cloth (e.g., by impregnation such as by bathing the filter in 
a solution comprising the active(s) followed by drying) such 
as those used in surgical facemask including N95 facemasks. 


[0049] The pharmaceutical composition (e.g., nasal spray, 
ointment, foam, liquid drop, mouthwash, solution for pro- 
ducing heated steam, mouth wash, etc.) may comprise 
hydroxychloroquine or prodrugs or pharmaceutically 
acceptable salts thereof as the quinoline derivative and 
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tetracycline or prodrugs or pharmaceutically acceptable salts 
thereof as the anti-viral agent. In various aspects, the phar- 
maceutical composition may comprise from 0.01 mg/mL to 
5 mg/mL (e.g., from 0.05 mg/mL to 5 mg/mL, from 0.05 
mg/mL to 0.1 mg/mL, from 0.1 mg/mL to 0.25 mg/mL, from 
0.25 mg/mL to 0.5 mg/mL, from 0.5 mg/mL to 0.75 mg/mL, 
from 0.75 mg/mL to 1 mg/mL, 1 mg/mL to 2 mg/mL, 2 
mg/mL to 3 mg/mL, 3 mg/mL to 4 mg/mL, 4 mg/mL to 5 
mg/mL, etc.) hydroxychloroquine and from 0.01 mg/mL to 
5 mg/mL (e.g., from 0.05 mg/mL to 5 mg/mL, from 0.05 
mg/mL to 0.1 mg/mL, from 0.1 mg/mL to 0.25 mg/mL, from 
0.25 mg/mL to 0.5 mg/mL, from 0.5 mg/mL to 0.75 mg/mL, 
from 0.75 mg/mL to 1 mg/mL, 1 mg/mL to 2 mg/mL, 2 
mg/mL to 3 mg/mL, 3 mg/mL to 4 mg/mL, 4 mg/mL to 5 
mg/mL, etc.) tetracycline. For example, the pharmaceutical 
composition may comprise from 1% to 99% (e.g., from 5% 
to 10%, from 10% to 20%, from 20% to 35%, from 35% to 
45%, from 45% to 50%, from 50% to 70%, from 70% to 
75%, from 75% to 80%, from 80% to 90%) hydroxychlo- 
roquine by weight of the composition and from 1% to 99% 
(e.g., from 5% to 10%, from 10% to 20%, from 20% to 35%, 
from 35% to 45%, from 45% to 50%, from 50% to 70%, 
from 70% to 75%, from 75% to 80%, from 80% to 90%) 
tetracycline by weight of the composition. In some aspects, 
the pharmaceutical composition may comprise a weight 
ratio of hydroxychloroquine:tetracycline from 100:1 to 
1:100 (e.g., from 50:1 to 1:50, from 25:1 to 1:25, from 10:1 
to 1:10, from 5:1 to 1:5, from 2:1 to 1:2, from 100:1 to 1:1, 
from 50:1 to 1:1, from 25:1 to 1:1, from 10:1 to 1:1, from 
5:1 to 1:1, from 1:1 to 1:100, from 1:1 to 1:50, from 1:1 to 
1:25, from 1:1 to 1:10, from 1:1 to 1:5, from 100:1 to 50:1, 
from 50:1 to 25:1 from 25:1 to 10:1, from 10:1 to 5:1, from 
5:1 to 2:1, from 2:1 to 1:2, from 1:2 to 1:5, from 1:5 to 1:10, 
from 1:10 to 1:25, from 1:25 to 1:50, from 1:50 to 1:100, 
etc.). In some embodiments, the pharmaceutical composi- 
tion may comprise less than 80 mg/1000 cc or less than 70 
mg/1000 cc or less than 50 mg/1000 cc hydroxychloroquine. 
In some aspects, the pharmaceutical composition may com- 
prise less than 80 mg/1000 cc or less than 70 mg/1000 cc or 
less than 50 mg/1000 cc tetracycline. In certain implemen- 
tations, the pharmaceutical composition may comprise less 
than 80 mg/mL or less than 70 mg/mL or less than 50 mg/mL 
hydroxychloroquine. In some embodiments, the pharmaceu- 
tical composition may comprise less than 80 mg/mL or less 
than 70 mg/mL or less than 50 mg/mL tetracycline. In 
various embodiments, the hydroxychloroquine and/or tetra- 
cycline may be incorporated into a fabric filter such as cloth 
(e.g., by impregnation such as by bathing the filter in a 
solution comprising the active(s) followed by drying) such 
as those used in surgical facemask including N95 facemasks. 


[0050] The pharmaceutical composition (e.g., nasal spray, 
ointment, foam, liquid drop, mouthwash, solution for pro- 
ducing heated steam, mouth wash, etc.) may comprise 
quinine or prodrugs or pharmaceutically acceptable salts 
thereof as the quinoline derivative and tetracycline or prod- 
rugs or pharmaceutically acceptable salts thereof as the 
anti-viral agent. In certain implementations, the pharmaceu- 
tical composition may comprise from 0.01 mg/mL to 5 
mg/mL (e.g., from 0.05 mg/mL to 5 mg/mL, from 0.05 
mg/mL to 0.1 mg/mL, from 0.1 mg/mL to 0.25 mg/mL, from 
0.25 mg/mL to 0.5 mg/mL, from 0.5 mg/mL to 0.75 mg/mL, 
from 0.75 mg/mL to 1 mg/mL, 1 mg/mL to 2 mg/mL, 2 
mg/mL to 3 mg/mL, 3 mg/mL to 4 mg/mL, 4 mg/mL to 5 
mg/mL, etc.) quinine and from 0.01 mg/mL to 5 mg/mL 
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(e.g., from 0.05 mg/mL to 5 mg/mL, from 0.05 mg/mL to 0.1 
mg/mL, from 0.1 mg/mL to 0.25 mg/mL, from 0.25 mg/mL 
to 0.5 mg/mL, from 0.5 mg/mL to 0.75 mg/mL, from 0.75 
mg/mL to 1 mg/mL, 1 mg/mL to 2 mg/mL, 2 mg/mL to 3 
mg/mL, 3 mg/mL to 4 mg/mL, 4 mg/mL to 5 mg/mL, etc.) 
tetracycline. For example, the pharmaceutical composition 
may comprise from 1% to 99% (e.g., from 5% to 10%, from 
10% to 20%, from 20% to 35%, from 35% to 45%, from 
45% to 50%, from 50% to 70%, from 70% to 75%, from 
75% to 80%, from 80% to 90%) quinine by weight of the 
composition and from 1% to 99% (e.g., from 5% to 10%, 
from 10% to 20%, from 20% to 35%, from 35% to 45%, 
from 45% to 50%, from 50% to 70%, from 70% to 75%, 
from 75% to 80%, from 80% to 90%) tetracycline by weight 
of the composition. In some embodiments, the pharmaceu- 
tical composition may comprise a weight ratio of quinine: 
tetracycline from 100:1 to 1:100 (e.g., from 50:1 to 1:50, 
from 25:1 to 1:25, from 10:1 to 1:10, from 5:1 to 1:5, from 
2:1 to 1:2, from 100:1 to 1:1, from 50:1 to 1:1, from 25:1 to 
1:1, from 10:1 to 1:1, from 5:1 to 1:1, from 1:1 to 1:100, 
from 1:1 to 1:50, from 1:1 to 1:25, from 1:1 to 1:10, from 
1:1 to 1:5, from 100:1 to 50:1, from 50:1 to 25:1 from 25:1 
to 10:1, from 10:1 to 5:1, from 5:1 to 2:1, from 2:1 to 1:2, 
from 1:2 to 1:5, from 1:5 to 1:10, from 1:10 to 1:25, from 
1:25 to 1:50, from 1:50 to 1:100, etc.). In some implemen- 
tations, the pharmaceutical composition may comprise less 
than 80 mg/1000 cc or less than 70 mg/1000 cc or less than 
50 mg/1000 cc quinine. In various implementations, the 
pharmaceutical composition may comprise less than 80 
mg/1000 cc or less than 70 mg/1000 cc or less than 50 
mg/1000 cc tetracycline. In some aspects, the pharmaceuti- 
cal composition may comprise less than 80 mg/mL or less 
than 70 mg/mL or less than 50 mg/mL quinine. In some 
embodiments, the pharmaceutical composition may com- 
prise less than 80 mg/mL or less than 70 mg/mL or less than 
50 mg/mL tetracycline. In various embodiments, the quinine 
and/or tetracycline may be incorporated into a fabric filter 
such as cloth (e.g., by impregnation such as by bathing the 
filter in a solution comprising the active(s) followed by 
drying) such as those used in surgical facemask including 
N95 facemasks. 


[0051] The pharmaceutical composition (e.g., nasal spray, 
ointment, foam, liquid drop, mouthwash, solution for pro- 
ducing heated steam, mouth wash, etc.) may comprise 
quinidine or prodrugs or pharmaceutically acceptable salts 
thereof as the quinoline derivative and tetracycline or prod- 
rugs or pharmaceutically acceptable salts thereof as the 
anti-viral agent. In some embodiments, the pharmaceutical 
composition may comprise from 0.01 mg/mL to 5 mg/mL 
(e.g., from 0.05 mg/mL to 5 mg/mL, from 0.05 mg/mL to 0.1 
mg/mL, from 0.1 mg/mL to 0.25 mg/mL, from 0.25 mg/mL 
to 0.5 mg/mL, from 0.5 mg/mL to 0.75 mg/mL, from 0.75 
mg/mL to 1 mg/mL, 1 mg/mL to 2 mg/mL, 2 mg/mL to 3 
mg/mL, 3 mg/mL to 4 mg/mL, 4 mg/mL to 5 mg/mL, etc.) 
quinidine and from 0.01 mg/mL to 5 mg/mL (e.g., from 0.05 
mg/mL to 5 mg/mL, from 0.05 mg/mL to 0.1 mg/mL, from 
0.1 mg/mL to 0.25 mg/mL, from 0.25 mg/mL to 0.5 mg/mL, 
from 0.5 mg/mL to 0.75 mg/mL, from 0.75 mg/mL to 1 
mg/mL, 1 mg/mL to 2 mg/mL, 2 mg/mL to 3 mg/mL, 3 
mg/mL to 4 mg/mL, 4 mg/mL to 5 mg/mL, etc.) tetracycline. 
For example, the pharmaceutical composition may comprise 
from 1% to 99% (e.g., from 5% to 10%, from 10% to 20%, 
from 20% to 35%, from 35% to 45%, from 45% to 50%, 
from 50% to 70%, from 70% to 75%, from 75% to 80%, 


Sep. 30, 2021 


from 80% to 90%) quinidine by weight of the composition 
and from 1% to 99% (e.g., from 5% to 10%, from 10% to 
20%, from 20% to 35%, from 35% to 45%, from 45% to 
50%, from 50% to 70%, from 70% to 75%, from 75% to 
80%, from 80% to 90%) tetracycline by weight of the 
composition. In some embodiments, the pharmaceutical 
composition may comprise a weight ratio of quinidine: 
tetracycline from 100:1 to 1:100 (e.g., from 50:1 to 1:50, 
from 25:1 to 1:25, from 10:1 to 1:10, from 5:1 to 1:5, from 
2:1 to 1:2, from 100:1 to 1:1, from 50:1 to 1:1, from 25:1 to 
1:1, from 10:1 to 1:1, from 5:1 to 1:1, from 1:1 to 1:100, 
from 1:1 to 1:50, from 1:1 to 1:25, from 1:1 to 1:10, from 
1:1 to 1:5, from 100:1 to 50:1, from 50:1 to 25:1 from 25:1 
to 10:1, from 10:1 to 5:1, from 5:1 to 2:1, from 2:1 to 1:2, 
from 1:2 to 1:5, from 1:5 to 1:10, from 1:10 to 1:25, from 
1:25 to 1:50, from 1:50 to 1:100, etc.). In certain aspects, the 
pharmaceutical composition may comprise less than 80 
mg/1000 cc or less than 70 mg/1000 cc or less than 50 
mg/1000 cc quinidine. In certain embodiments, the pharma- 
ceutical composition may comprise less than 80 mg/1000 cc 
or less than 70 mg/1000 cc or less than 50 mg/1000 cc 
tetracycline. In various implementations, the pharmaceutical 
composition may comprise less than 80 mg/mL or less than 
70 mg/mL or less than 50 mg/mL quinidine. In certain 
aspects, the pharmaceutical composition may comprise less 
than 80 mg/mL or less than 70 mg/mL or less than 50 mg/mL 
tetracycline. In certain aspects, the quinidine and/or tetra- 
cycline may be incorporated into a fabric filter such as cloth 
(e.g., by impregnation such as by bathing the filter in a 
solution comprising the active(s) followed by drying) such 
as those used in surgical facemask including N95 facemasks. 


[0052] The pharmaceutical composition (e.g., nasal spray, 
ointment, foam, liquid drop, mouthwash, solution for pro- 
ducing heated steam, mouth wash, etc.) may comprise 
chloroquine or prodrugs or pharmaceutically acceptable 
salts thereof as the quinoline derivative and doxycycline or 
prodrugs or pharmaceutically acceptable salts thereof as the 
anti-viral agent. In various implementations, the pharma- 
ceutical composition may comprise from 0.01 mg/mL to 5 
mg/mL (e.g., from 0.05 mg/mL to 5 mg/mL, from 0.05 
mg/mL to 0.1 mg/mL, from 0.1 mg/mL to 0.25 mg/mL, from 
0.25 mg/mL to 0.5 mg/mL, from 0.5 mg/mL to 0.75 mg/mL, 
from 0.75 mg/mL to 1 mg/mL, 1 mg/mL to 2 mg/mL, 2 
mg/mL to 3 mg/mL, 3 mg/mL to 4 mg/mL, 4 mg/mL to 5 
mg/mL, etc.) chloroquine and from 0.01 mg/mL to 5 mg/mL 
(e.g., from 0.05 mg/mL to 5 mg/mL, from 0.05 mg/mL to 0.1 
mg/mL, from 0.1 mg/mL to 0.25 mg/mL, from 0.25 mg/mL 
to 0.5 mg/mL, from 0.5 mg/mL to 0.75 mg/mL, from 0.75 
mg/mL to 1 mg/mL, 1 mg/mL to 2 mg/mL, 2 mg/mL to 3 
mg/mL, 3 mg/mL to 4 mg/mL, 4 mg/mL to 5 mg/mL, etc.) 
doxycycline. For example, the pharmaceutical composition 
may comprise from 1% to 99% (e.g., from 5% to 10%, from 
10% to 20%, from 20% to 35%, from 35% to 45%, from 
45% to 50%, from 50% to 70%, from 70% to 75%, from 
75% to 80%, from 80% to 90%) chloroquine by weight of 
the composition and from 1% to 99% (e.g., from 5% to 10%, 
from 10% to 20%, from 20% to 35%, from 35% to 45%, 
from 45% to 50%, from 50% to 70%, from 70% to 75%, 
from 75% to 80%, from 80% to 90%) doxycycline by weight 
of the composition. In some aspects, the pharmaceutical 
composition may comprise a weight ratio of chloroquine: 
doxycycline from 100:1 to 1:100 (e.g., from 50:1 to 1:50, 
from 25:1 to 1:25, from 10:1 to 1:10, from 5:1 to 1:5, from 
2:1 to 1:2, from 100:1 to 1:1, from 50:1 to 1:1, from 25:1 to 


US 2021/0299120 Al 


1:1, from 10:1 to 1:1, from 5:1 to 1:1, from 1:1 to 1:100, 
from 1:1 to 1:50, from 1:1 to 1:25, from 1:1 to 1:10, from 
1:1 to 1:5, from 100:1 to 50:1, from 50:1 to 25:1 from 25:1 
to 10:1, from 10:1 to 5:1, from 5:1 to 2:1, from 2:1 to 1:2, 
from 1:2 to 1:5, from 1:5 to 1:10, from 1:10 to 1:25, from 
1:25 to 1:50, from 1:50 to 1:100, etc.). In various imple- 
mentations, the pharmaceutical composition may comprise 
less than 80 mg/1000 cc or less than 70 mg/1000 cc or less 
than 50 mg/1000 cc chloroquine. In certain aspects, the 
pharmaceutical composition may comprise less than 80 
mg/1000 cc or less than 70 mg/1000 cc or less than 50 
mg/1000 cc doxycycline. In certain embodiments, the phar- 
maceutical composition may comprise less than 80 mg/mL 
or less than 70 mg/mL or less than 50 mg/mL chloroquine. 
In some embodiments, the pharmaceutical composition may 
comprise less than 80 mg/mL or less than 70 mg/mL or less 
than 50 mg/mL doxycycline. In various embodiments, the 
chloroquine and/or doxycycline may be incorporated into a 
fabric filter such as cloth (e.g., by impregnation such as by 
bathing the filter in a solution comprising the active(s) 
followed by drying) such as those used in surgical facemask 
including N95 facemasks. 


[0053] The pharmaceutical composition (e.g., nasal spray, 
ointment, foam, liquid drop, mouthwash, solution for pro- 
ducing heated steam, mouth wash, etc.) may comprise 
hydroxychloroquine or prodrugs or pharmaceutically 
acceptable salts thereof as the quinoline derivative and 
doxycycline or prodrugs or pharmaceutically acceptable 
salts thereof as the anti-viral agent. In certain aspects, the 
pharmaceutical composition may comprise from 0.01 
mg/mL to 5 mg/mL (e.g., from 0.05 mg/mL to 5 mg/mL, 
from 0.05 mg/mL to 0.1 mg/mL, from 0.1 mg/mL to 0.25 
mg/mL, from 0.25 mg/mL to 0.5 mg/mL, from 0.5 mg/mL 
to 0.75 mg/mL, from 0.75 mg/mL to 1 mg/mL, 1 mg/mL to 
2 mg/mL, 2 mg/mL to 3 mg/mL, 3 mg/mL to 4 mg/mL, 4 
mg/mL to 5 mg/mL, etc.) hydroxychloroquine and from 0.01 
mg/mL to 5 mg/mL (e.g., from 0.05 mg/mL to 5 mg/mL, 
from 0.05 mg/mL to 0.1 mg/mL, from 0.1 mg/mL to 0.25 
mg/mL, from 0.25 mg/mL to 0.5 mg/mL, from 0.5 mg/mL 
to 0.75 mg/mL, from 0.75 mg/mL to 1 mg/mL, 1 mg/mL to 
2 mg/mL, 2 mg/mL to 3 mg/mL, 3 mg/mL to 4 mg/mL, 4 
mg/mL to 5 mg/mL, etc.) doxycycline. For example, the 
pharmaceutical composition may comprise from 1% to 99% 
(e.g., from 5% to 10%, from 10% to 20%, from 20% to 35%, 
from 35% to 45%, from 45% to 50%, from 50% to 70%, 
from 70% to 75%, from 75% to 80%, from 80% to 90%) 
hydroxychloroquine by weight of the composition and from 
1% to 99% (e.g., from 5% to 10%, from 10% to 20%, from 
20% to 35%, from 35% to 45%, from 45% to 50%, from 
50% to 70%, from 70% to 75%, from 75% to 80%, from 
80% to 90%) doxycycline by weight of the composition. In 
certain implementations, the pharmaceutical composition 
may comprise a weight ratio of hydroxychloroquine:doxy- 
cycline from 100:1 to 1:100 (e.g., from 50:1 to 1:50, from 
25:1 to 1:25, from 10:1 to 1:10, from 5:1 to 1:5, from 2:1 to 
1:2, from 100:1 to 1:1, from 50:1 to 1:1, from 25:1 to 1:1, 
from 10:1 to 1:1, from 5:1 to 1:1, from 1:1 to 1:100, from 
1:1 to 1:50, from 1:1 to 1:25, from 1:1 to 1:10, from 1:1 to 
1:5, from 100:1 to 50:1, from 50:1 to 25:1 from 25:1 to 10:1, 
from 10:1 to 5:1, from 5:1 to 2:1, from 2:1 to 1:2, from 1:2 
to 1:5, from 1:5 to 1:10, from 1:10 to 1:25, from 1:25 to 1:50, 
from 1:50 to 1:100, etc.). In certain aspects, the pharmaceu- 
tical composition may comprise less than 80 mg/1000 cc or 
less than 70 mg/1000 cc or less than 50 mg/1000 cc 
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hydroxychloroquine. In various implementations, the phar- 
maceutical composition may comprise less than 80 mg/1000 
cc or less than 70 mg/1000 cc or less than 50 mg/1000 cc 
doxycycline. In certain aspects, the pharmaceutical compo- 
sition may comprise less than 80 mg/mL or less than 70 
mg/mL or less than 50 mg/mL hydroxychloroquine. In 
certain embodiments, the pharmaceutical composition may 
comprise less than 80 mg/mL or less than 70 mg/mL or less 
than 50 mg/mL doxycycline. In some embodiments, the 
hydroxychloroquine and/or doxycycline may be incorpo- 
rated into a fabric filter such as cloth (e.g., by impregnation 
such as by bathing the filter in a solution comprising the 
active(s) followed by drying) such as those used in surgical 
facemask including N95 facemasks. 


[0054] The pharmaceutical composition (e.g., nasal spray, 
ointment, foam, liquid drop, mouthwash, solution for pro- 
ducing heated steam, mouth wash, etc.) may comprise 
quinine or prodrugs or pharmaceutically acceptable salts 
thereof as the quinoline derivative and doxycycline or 
prodrugs or pharmaceutically acceptable salts thereof as the 
anti-viral agent. In certain embodiments, the pharmaceutical 
composition may comprise from 0.01 mg/mL to 5 mg/mL 
(e.g., from 0.05 mg/mL to 5 mg/mL, from 0.05 mg/mL to 0.1 
mg/mL, from 0.1 mg/mL to 0.25 mg/mL, from 0.25 mg/mL 
to 0.5 mg/mL, from 0.5 mg/mL to 0.75 mg/mL, from 0.75 
mg/mL to 1 mg/mL, 1 mg/mL to 2 mg/mL, 2 mg/mL to 3 
mg/mL, 3 mg/mL to 4 mg/mL, 4 mg/mL to 5 mg/mL, etc.) 
quinine and from 0.01 mg/mL to 5 mg/mL (e.g., from 0.05 
mg/mL to 5 mg/mL, from 0.05 mg/mL to 0.1 mg/mL, from 
0.1 mg/mL to 0.25 mg/mL, from 0.25 mg/mL to 0.5 mg/mL, 
from 0.5 mg/mL to 0.75 mg/mL, from 0.75 mg/mL to 1 
mg/mL, 1 mg/mL to 2 mg/mL, 2 mg/mL to 3 mg/mL, 3 
mg/mL to 4 mg/mL, 4 mg/mL to 5 mg/mL, etc.) doxycy- 
cline. For example, the pharmaceutical composition may 
comprise from 1% to 99% (e.g., from 5% to 10%, from 10% 
to 20%, from 20% to 35%, from 35% to 45%, from 45% to 
50%, from 50% to 70%, from 70% to 75%, from 75% to 
80%, from 80% to 90%) quinine by weight of the compo- 
sition and from 1% to 99% (e.g., from 5% to 10%, from 10% 
to 20%, from 20% to 35%, from 35% to 45%, from 45% to 
50%, from 50% to 70%, from 70% to 75%, from 75% to 
80%, from 80% to 90%) doxycycline by weight of the 
composition. In various embodiments, the pharmaceutical 
composition may comprise a weight ratio of quinine:doxy- 
cycline from 100:1 to 1:100 (e.g., from 50:1 to 1:50, from 
25:1 to 1:25, from 10:1 to 1:10, from 5:1 to 1:5, from 2:1 to 
1:2, from 100:1 to 1:1, from 50:1 to 1:1, from 25:1 to 1:1, 
from 10:1 to 1:1, from 5:1 to 1:1, from 1:1 to 1:100, from 
1:1 to 1:50, from 1:1 to 1:25, from 1:1 to 1:10, from 1:1 to 
1:5, from 100:1 to 50:1, from 50:1 to 25:1 from 25:1 to 10:1, 
from 10:1 to 5:1, from 5:1 to 2:1, from 2:1 to 1:2, from 1:2 
to 1:5, from 1:5 to 1:10, from 1:10 to 1:25, from 1:25 to 1:50, 
from 1:50 to 1:100, etc.). In certain aspects, the pharmaceu- 
tical composition may comprise less than 80 mg/1000 cc or 
less than 70 mg/1000 cc or less than 50 mg/1000 ce quinine. 
In various embodiments, the pharmaceutical composition 
may comprise less than 80 mg/1000 cc or less than 70 
mg/1000 cc or less than 50 mg/1000 cc doxycycline. In 
some implementations, the pharmaceutical composition 
may comprise less than 80 mg/mL or less than 70 mg/mL or 
less than 50 mg/mL quinine. In certain implementations, the 
pharmaceutical composition may comprise less than 80 
mg/mL or less than 70 mg/mL or less than 50 mg/mL 
doxycycline. In certain embodiments, the quinine and/or 
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doxycycline may be incorporated into a fabric filter such as 
cloth (e.g., by impregnation such as by bathing the filter in 
a solution comprising the active(s) followed by drying) such 
as those used in surgical facemask including N95 facemasks. 


[0055] The pharmaceutical composition (e.g., nasal spray, 
ointment, foam, liquid drop, mouthwash, solution for pro- 
ducing heated steam, mouth wash, etc.) may comprise 
quinidine or prodrugs or pharmaceutically acceptable salts 
thereof as the quinoline derivative and doxycycline or 
prodrugs or pharmaceutically acceptable salts thereof as the 
anti-viral agent. In certain implementations, the pharmaceu- 
tical composition may comprise from 0.01 mg/mL to 5 
mg/mL (e.g., from 0.05 mg/mL to 5 mg/mL, from 0.05 
mg/mL to 0.1 mg/mL, from 0.1 mg/mL to 0.25 mg/mL, from 
0.25 mg/mL to 0.5 mg/mL, from 0.5 mg/mL to 0.75 mg/mL, 
from 0.75 mg/mL to 1 mg/mL, 1 mg/mL to 2 mg/mL, 2 
mg/mL to 3 mg/mL, 3 mg/mL to 4 mg/mL, 4 mg/mL to 5 
mg/mL, etc.) quinidine and from 0.01 mg/mL to 5 mg/mL 
(e.g., from 0.05 mg/mL to 5 mg/mL, from 0.05 mg/mL to 0.1 
mg/mL, from 0.1 mg/mL to 0.25 mg/mL, from 0.25 mg/mL 
to 0.5 mg/mL, from 0.5 mg/mL to 0.75 mg/mL, from 0.75 
mg/mL to 1 mg/mL, 1 mg/mL to 2 mg/mL, 2 mg/mL to 3 
mg/mL, 3 mg/mL to 4 mg/mL, 4 mg/mL to 5 mg/mL, etc.) 
doxycycline. For example, the pharmaceutical composition 
may comprise from 1% to 99% (e.g., from 5% to 10%, from 
10% to 20%, from 20% to 35%, from 35% to 45%, from 
45% to 50%, from 50% to 70%, from 70% to 75%, from 
75% to 80%, from 80% to 90%) quinidine by weight of the 
composition and from 1% to 99% (e.g., from 5% to 10%, 
from 10% to 20%, from 20% to 35%, from 35% to 45%, 
from 45% to 50%, from 50% to 70%, from 70% to 75%, 
from 75% to 80%, from 80% to 90%) doxycycline by weight 
of the composition. In certain implementations, the pharma- 
ceutical composition may comprise a weight ratio of quini- 
dine:doxycycline from 100:1 to 1:100 (e.g., from 50:1 to 
1:50, from 25:1 to 1:25, from 10:1 to 1:10, from 5:1 to 1:5, 
from 2:1 to 1:2, from 100:1 to 1:1, from 50:1 to 1:1, from 
25:1 to 1:1, from 10:1 to 1:1, from 5:1 to 1:1, from 1:1 to 
1:100, from 1:1 to 1:50, from 1:1 to 1:25, from 1:1 to 1:10, 
from 1:1 to 1:5, from 100:1 to 50:1, from 50:1 to 25:1 from 
25:1 to 10:1, from 10:1 to 5:1, from 5:1 to 2:1, from 2:1 to 
1:2, from 1:2 to 1:5, from 1:5 to 1:10, from 1:10 to 1:25, 
from 1:25 to 1:50, from 1:50 to 1:100, etc.). In various 
implementations, the pharmaceutical composition may com- 
prise less than 80 mg/1000 cc or less than 70 mg/1000 cc or 
less than 50 mg/1000 cc quinidine. In some embodiments, 
the pharmaceutical composition may comprise less than 80 
mg/1000 cc or less than 70 mg/1000 cc or less than 50 
mg/1000 cc doxycycline. In some implementations, the 
pharmaceutical composition may comprise less than 80 
mg/mL or less than 70 mg/mL or less than 50 mg/mL 
quinidine. In various implementations, the pharmaceutical 
composition may comprise less than 80 mg/mL or less than 
70 mg/mL or less than 50 mg/mL doxycycline. In certain 
embodiments, the quinidine and/or doxycycline may be 
incorporated into a fabric filter such as cloth (e.g., by 
impregnation such as by bathing the filter in a solution 
comprising the active(s) followed by drying) such as those 
used in surgical facemask including N95 facemasks. 


[0056] The pharmaceutical composition (e.g., nasal spray, 
ointment, foam, liquid drop, mouthwash, solution for pro- 
ducing heated steam, mouth wash, etc.) may comprise 
chloroquine or prodrugs or pharmaceutically acceptable 
salts thereof as the quinoline derivative and azithromycin or 


Sep. 30, 2021 


prodrugs or pharmaceutically acceptable salts thereof as the 
anti-viral agent. In various embodiments, the pharmaceuti- 
cal composition may comprise from 0.01 mg/mL to 5 
mg/mL (e.g., from 0.05 mg/mL to 5 mg/mL, from 0.05 
mg/mL to 0.1 mg/mL, from 0.1 mg/mL to 0.25 mg/mL, from 
0.25 mg/mL to 0.5 mg/mL, from 0.5 mg/mL to 0.75 mg/mL, 
from 0.75 mg/mL to 1 mg/mL, 1 mg/mL to 2 mg/mL, 2 
mg/mL to 3 mg/mL, 3 mg/mL to 4 mg/mL, 4 mg/mL to 5 
mg/mL, etc.) chloroquine and from 0.01 mg/mL to 5 mg/mL 
(e.g., from 0.05 mg/mL to 5 mg/mL, from 0.05 mg/mL to 0.1 
mg/mL, from 0.1 mg/mL to 0.25 mg/mL, from 0.25 mg/mL 
to 0.5 mg/mL, from 0.5 mg/mL to 0.75 mg/mL, from 0.75 
mg/mL to 1 mg/mL, 1 mg/mL to 2 mg/mL, 2 mg/mL to 3 
mg/mL, 3 mg/mL to 4 mg/mL, 4 mg/mL to 5 mg/mL, etc.) 
azithromycin. For example, the pharmaceutical composition 
may comprise from 1% to 99% (e.g., from 5% to 10%, from 
10% to 20%, from 20% to 35%, from 35% to 45%, from 
45% to 50%, from 50% to 70%, from 70% to 75%, from 
75% to 80%, from 80% to 90%) chloroquine by weight of 
the composition and from 1% to 99% (e.g., from 5% to 10%, 
from 10% to 20%, from 20% to 35%, from 35% to 45%, 
from 45% to 50%, from 50% to 70%, from 70% to 75%, 
from 75% to 80%, from 80% to 90%) azithromycin by 
weight of the composition. In some implementations, the 
pharmaceutical composition may comprise a weight ratio of 
chloroquine:azithromycin from 100:1 to 1:100 (e.g., from 
50:1 to 1:50, from 25:1 to 1:25, from 10:1 to 1:10, from 5:1 
to 1:5, from 2:1 to 1:2, from 100:1 to 1:1, from 50:1 to 1:1, 
from 25:1 to 1:1, from 10:1 to 1:1, from 5:1 to 1:1, from 1:1 
to 1:100, from 1:1 to 1:50, from 1:1 to 1:25, from 1:1 to 1:10, 
from 1:1 to 1:5, from 100:1 to 50:1, from 50:1 to 25:1 from 
25:1 to 10:1, from 10:1 to 5:1, from 5:1 to 2:1, from 2:1 to 
1:2, from 1:2 to 1:5, from 1:5 to 1:10, from 1:10 to 1:25, 
from 1:25 to 1:50, from 1:50 to 1:100, etc.). In various 
implementations, the pharmaceutical composition may com- 
prise less than 80 mg/1000 cc or less than 70 mg/1000 cc or 
less than 50 mg/1000 cc chloroquine. In some aspects, the 
pharmaceutical composition may comprise less than 80 
mg/1000 cc or less than 70 mg/1000 cc or less than 50 
mg/1000 cc azithromycin. In certain aspects, the pharma- 
ceutical composition may comprise less than 80 mg/mL or 
less than 70 mg/mL or less than 50 mg/mL chloroquine. In 
various implementations, the pharmaceutical composition 
may comprise less than 80 mg/mL or less than 70 mg/mL or 
less than 50 mg/mL azithromycin. In certain embodiments, 
the chloroquine and/or azithromycin may be incorporated 
into a fabric filter such as cloth (e.g., by impregnation such 
as by bathing the filter in a solution comprising the active(s) 
followed by drying) such as those used in surgical facemask 
including N95 facemasks. 


[0057] The pharmaceutical composition (e.g., nasal spray, 
ointment, foam, liquid drop, mouthwash, solution for pro- 
ducing heated steam, mouth wash, etc.) may comprise 
hydroxychloroquine or prodrugs or pharmaceutically 
acceptable salts thereof as the quinoline derivative and 
azithromycin or prodrugs or pharmaceutically acceptable 
salts thereof as the anti-viral agent. In some implementa- 
tions, the pharmaceutical composition may comprise from 
0.01 mg/mL to 5 mg/mL (eg., from 0.05 mg/mL to 5 
mg/mL, from 0.05 mg/mL to 0.1 mg/mL, from 0.1 mg/mL 
to 0.25 mg/mL, from 0.25 mg/mL to 0.5 mg/mL, from 0.5 
mg/mL to 0.75 mg/mL, from 0.75 mg/mL to 1 mg/mL, 1 
mg/mL to 2 mg/mL, 2 mg/mL to 3 mg/mL, 3 mg/mL to 4 
mg/mL, 4 mg/mL to 5 mg/mL, etc.) hydroxychloroquine and 
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from 0.01 mg/mL to 5 mg/mL (e.g., from 0.05 mg/mL to 5 
mg/mL, from 0.05 mg/mL to 0.1 mg/mL, from 0.1 mg/mL 
to 0.25 mg/mL, from 0.25 mg/mL to 0.5 mg/mL, from 0.5 
mg/mL to 0.75 mg/mL, from 0.75 mg/mL to 1 mg/mL, 1 
mg/mL to 2 mg/mL, 2 mg/mL to 3 mg/mL, 3 mg/mL to 4 
mg/mL, 4 mg/mL to 5 mg/mL, etc.) azithromycin. For 
example, the pharmaceutical composition may comprise 
from 1% to 99% (e.g., from 5% to 10%, from 10% to 20%, 
from 20% to 35%, from 35% to 45%, from 45% to 50%, 
from 50% to 70%, from 70% to 75%, from 75% to 80%, 
from 80% to 90%) hydroxychloroquine by weight of the 
composition and from 1% to 99% (e.g., from 5% to 10%, 
from 10% to 20%, from 20% to 35%, from 35% to 45%, 
from 45% to 50%, from 50% to 70%, from 70% to 75%, 
from 75% to 80%, from 80% to 90%) azithromycin by 
weight of the composition. In various implementations, the 
pharmaceutical composition may comprise a weight ratio of 
hydroxychloroquine:azithromycin from 100:1 to 1:100 (e.g., 
from 50:1 to 1:50, from 25:1 to 1:25, from 10:1 to 1:10, from 
5:1 to 1:5, from 2:1 to 1:2, from 100:1 to 1:1, from 50:1 to 
1:1, from 25:1 to 1:1, from 10:1 to 1:1, from 5:1 to 1:1, from 
1:1 to 1:100, from 1:1 to 1:50, from 1:1 to 1:25, from 1:1 to 
1:10, from 1:1 to 1:5, from 100:1 to 50:1, from 50:1 to 25:1 
from 25:1 to 10:1, from 10:1 to 5:1, from 5:1 to 2:1, from 
2:1 to 1:2, from 1:2 to 1:5, from 1:5 to 1:10, from 1:10 to 
1:25, from 1:25 to 1:50, from 1:50 to 1:100, etc.). In various 
implementations, the pharmaceutical composition may com- 
prise less than 80 mg/1000 cc or less than 70 mg/1000 cc or 
less than 50 mg/1000 cc hydroxychloroquine. In some 
embodiments, the pharmaceutical composition may com- 
prise less than 80 mg/1000 cc or less than 70 mg/1000 cc or 
less than 50 mg/1000 cc azithromycin. In various imple- 
mentations, the pharmaceutical composition may comprise 
less than 80 mg/mL or less than 70 mg/mL or less than 50 
mg/mL hydroxychloroquine. In various implementations, 
the pharmaceutical composition may comprise less than 80 
mg/mL or less than 70 mg/mL or less than 50 mg/mL 
azithromycin. In certain embodiments, the hydroxychloro- 
quine and/or azithromycin may be incorporated into a fabric 
filter such as cloth (e.g., by impregnation such as by bathing 
the filter in a solution comprising the active(s) followed by 
drying) such as those used in surgical facemask including 
N95 facemasks. 


[0058] The pharmaceutical composition (e.g., nasal spray, 
ointment, foam, liquid drop, mouthwash, solution for pro- 
ducing heated steam, mouth wash, etc.) may comprise 
quinine or prodrugs or pharmaceutically acceptable salts 
thereof as the quinoline derivative and azithromycin or 
prodrugs or pharmaceutically acceptable salts thereof as the 
anti-viral agent. In some implementations, the pharmaceu- 
tical composition may comprise from 0.01 mg/mL to 5 
mg/mL (e.g., from 0.05 mg/mL to 5 mg/mL, from 0.05 
mg/mL to 0.1 mg/mL, from 0.1 mg/mL to 0.25 mg/mL, from 
0.25 mg/mL to 0.5 mg/mL, from 0.5 mg/mL to 0.75 mg/mL, 
from 0.75 mg/mL to 1 mg/mL, 1 mg/mL to 2 mg/mL, 2 
mg/mL to 3 mg/mL, 3 mg/mL to 4 mg/mL, 4 mg/mL to 5 
mg/mL, etc.) quinine and from 0.01 mg/mL to 5 mg/mL 
(e.g., from 0.05 mg/mL to 5 mg/mL, from 0.05 mg/mL to 0.1 
mg/mL, from 0.1 mg/mL to 0.25 mg/mL, from 0.25 mg/mL 
to 0.5 mg/mL, from 0.5 mg/mL to 0.75 mg/mL, from 0.75 
mg/mL to 1 mg/mL, 1 mg/mL to 2 mg/mL, 2 mg/mL to 3 
mg/mL, 3 mg/mL to 4 mg/mL, 4 mg/mL to 5 mg/mL, etc.) 
azithromycin. For example, the pharmaceutical composition 
may comprise from 1% to 99% (e.g., from 5% to 10%, from 
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10% to 20%, from 20% to 35%, from 35% to 45%, from 
45% to 50%, from 50% to 70%, from 70% to 75%, from 
75% to 80%, from 80% to 90%) quinine by weight of the 
composition and from 1% to 99% (e.g., from 5% to 10%, 
from 10% to 20%, from 20% to 35%, from 35% to 45%, 
from 45% to 50%, from 50% to 70%, from 70% to 75%, 
from 75% to 80%, from 80% to 90%) azithromycin by 
weight of the composition. In certain aspects, the pharma- 
ceutical composition may comprise a weight ratio of qui- 
nine:azithromycin from 100:1 to 1:100 (e.g., from 50:1 to 
1:50, from 25:1 to 1:25, from 10:1 to 1:10, from 5:1 to 1:5, 
from 2:1 to 1:2, from 100:1 to 1:1, from 50:1 to 1:1, from 
25:1 to 1:1, from 10:1 to 1:1, from 5:1 to 1:1, from 1:1 to 
1:100, from 1:1 to 1:50, from 1:1 to 1:25, from 1:1 to 1:10, 
from 1:1 to 1:5, from 100:1 to 50:1, from 50:1 to 25:1 from 
25:1 to 10:1, from 10:1 to 5:1, from 5:1 to 2:1, from 2:1 to 
1:2, from 1:2 to 1:5, from 1:5 to 1:10, from 1:10 to 1:25, 
from 1:25 to 1:50, from 1:50 to 1:100, etc.). In certain 
implementations, the pharmaceutical composition may com- 
prise less than 80 mg/1000 cc or less than 70 mg/1000 cc or 
less than 50 mg/1000 cc quinine. In some implementations, 
the pharmaceutical composition may comprise less than 80 
mg/1000 cc or less than 70 mg/1000 ce or less than 50 
mg/1000 cc azithromycin. In various implementations, the 
pharmaceutical composition may comprise less than 80 
mg/mL or less than 70 mg/mL or less than 50 mg/mL 
quinine. In various implementations, the pharmaceutical 
composition may comprise less than 80 mg/mL or less than 
70 mg/mL or less than 50 mg/mL azithromycin. In various 
aspects, the quinine and/or azithromycin may be incorpo- 
rated into a fabric filter such as cloth (e.g., by impregnation 
such as by bathing the filter in a solution comprising the 
active(s) followed by drying) such as those used in surgical 
facemask including N95 facemasks. 


[0059] The pharmaceutical composition (e.g., nasal spray, 
ointment, foam, liquid drop, mouthwash, solution for pro- 
ducing heated steam, mouth wash, etc.) may comprise 
quinidine or prodrugs or pharmaceutically acceptable salts 
thereof as the quinoline derivative and azithromycin or 
prodrugs or pharmaceutically acceptable salts thereof as the 
anti-viral agent. In various implementations, the pharma- 
ceutical composition may comprise from 0.01 mg/mL to 5 
mg/mL (e.g., from 0.05 mg/mL to 5 mg/mL, from 0.05 
mg/mL to 0.1 mg/mL, from 0.1 mg/mL to 0.25 mg/mL, from 
0.25 mg/mL to 0.5 mg/mL, from 0.5 mg/mL to 0.75 mg/mL, 
from 0.75 mg/mL to 1 mg/mL, 1 mg/mL to 2 mg/mL, 2 
mg/mL to 3 mg/mL, 3 mg/mL to 4 mg/mL, 4 mg/mL to 5 
mg/mL, etc.) quinidine and from 0.01 mg/mL to 5 mg/mL 
(e.g., from 0.05 mg/mL to 5 mg/mL, from 0.05 mg/mL to 0.1 
mg/mL, from 0.1 mg/mL to 0.25 mg/mL, from 0.25 mg/mL 
to 0.5 mg/mL, from 0.5 mg/mL to 0.75 mg/mL, from 0.75 
mg/mL to 1 mg/mL, 1 mg/mL to 2 mg/mL, 2 mg/mL to 3 
mg/mL, 3 mg/mL to 4 mg/mL, 4 mg/mL to 5 mg/mL, etc.) 
azithromycin. For example, the pharmaceutical composition 
may comprise from 1% to 99% (e.g., from 5% to 10%, from 
10% to 20%, from 20% to 35%, from 35% to 45%, from 
45% to 50%, from 50% to 70%, from 70% to 75%, from 
75% to 80%, from 80% to 90%) quinidine by weight of the 
composition and from 1% to 99% (e.g., from 5% to 10%, 
from 10% to 20%, from 20% to 35%, from 35% to 45%, 
from 45% to 50%, from 50% to 70%, from 70% to 75%, 
from 75% to 80%, from 80% to 90%) azithromycin by 
weight of the composition. In certain implementations, the 
pharmaceutical composition may comprise a weight ratio of 
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quinidine: azithromycin from 100:1 to 1:100 (e.g., from 50:1 
to 1:50, from 25:1 to 1:25, from 10:1 to 1:10, from 5:1 to 1:5, 
from 2:1 to 1:2, from 100:1 to 1:1, from 50:1 to 1:1, from 
25:1 to 1:1, from 10:1 to 1:1, from 5:1 to 1:1, from 1:1 to 
1:100, from 1:1 to 1:50, from 1:1 to 1:25, from 1:1 to 1:10, 
from 1:1 to 1:5, from 100:1 to 50:1, from 50:1 to 25:1 from 
25:1 to 10:1, from 10:1 to 5:1, from 5:1 to 2:1, from 2:1 to 
1:2, from 1:2 to 1:5, from 1:5 to 1:10, from 1:10 to 1:25, 
from 1:25 to 1:50, from 1:50 to 1:100, etc.). In various 
aspects, the pharmaceutical composition may comprise less 
than 80 mg/1000 cc or less than 70 mg/1000 cc or less than 
50 mg/1000 cc quinidine. In certain implementations, the 
pharmaceutical composition may comprise less than 80 
mg/1000 cc or less than 70 mg/1000 cc or less than 50 
mg/1000 cc azithromycin. In certain aspects, the pharma- 
ceutical composition may comprise less than 80 mg/mL or 
less than 70 mg/mL or less than 50 mg/mL quinidine. In 
various implementations, the pharmaceutical composition 
may comprise less than 80 mg/mL or less than 70 mg/mL or 
less than 50 mg/mL azithromycin. In various aspects, the 
quinidine and/or azithromycin may be incorporated into a 
fabric filter such as cloth (e.g., by impregnation such as by 
bathing the filter in a solution comprising the active(s) 
followed by drying) such as those used in surgical facemask 
including N95 facemasks. 


[0060] The pharmaceutical composition (e.g., nasal spray, 
ointment, foam, liquid drop, mouthwash, solution for pro- 
ducing heated steam, mouth wash, etc.) may comprise 
chloroquine or prodrugs or pharmaceutically acceptable 
salts thereof as the quinoline derivative and zinc (e.g., zinc, 
compounds which comprise zinc which may release zinc 
ions in vivo, ZnO2, etc.) or prodrugs or pharmaceutically 
acceptable salts thereof as the anti-viral agent. In various 
aspects, the pharmaceutical composition may comprise from 
0.01 mg/mL to 5 mg/mL (e.g., from 0.05 mg/mL to 5 
mg/mL, from 0.05 mg/mL to 0.1 mg/mL, from 0.1 mg/mL 
to 0.25 mg/mL, from 0.25 mg/mL to 0.5 mg/mL, from 0.5 
mg/mL to 0.75 mg/mL, from 0.75 mg/mL to 1 mg/mL, 1 
mg/mL to 2 mg/mL, 2 mg/mL to 3 mg/mL, 3 mg/mL to 4 
mg/mL, 4 mg/mL to 5 mg/mL, etc.) chloroquine and from 
0.01 mg/mL to 5 mg/mL (e.g., from 0.05 mg/mL to 5 
mg/mL, from 0.05 mg/mL to 0.1 mg/mL, from 0.1 mg/mL 
to 0.25 mg/mL, from 0.25 mg/mL to 0.5 mg/mL, from 0.5 
mg/mL to 0.75 mg/mL, from 0.75 mg/mL to 1 mg/mL, 1 
mg/mL to 2 mg/mL, 2 mg/mL to 3 mg/mL, 3 mg/mL to 4 
mg/mL, 4 mg/mL to 5 mg/mL, etc.) zinc (e.g., zinc, com- 
pounds which comprise zinc which may release zinc ions in 
vivo, ZnO,, etc.). For example, the pharmaceutical compo- 
sition may comprise from 1% to 99% (e.g., from 5% to 10%, 
from 10% to 20%, from 20% to 35%, from 35% to 45%, 
from 45% to 50%, from 50% to 70%, from 70% to 75%, 
from 75% to 80%, from 80% to 90%) chloroquine by weight 
of the composition and from 1% to 99% (e.g., from 5% to 
10%, from 10% to 20%, from 20% to 35%, from 35% to 
45%, from 45% to 50%, from 50% to 70%, from 70% to 
75%, from 75% to 80%, from 80% to 90%) zinc (e.g., zine, 
compounds which comprise zinc which may release zinc 
ions in vivo, ZnO,, etc.) by weight of the composition. In 
some embodiments, the pharmaceutical composition may 
comprise a weight ratio of chloroquine:zine (e.g., zinc, 
compounds which comprise zinc which may release zinc 
ions in vivo, ZnO,, etc.) from 100:1 to 1:100 (e.g., from 50:1 
to 1:50, from 25:1 to 1:25, from 10:1 to 1:10, from 5:1 to 1:5, 
from 2:1 to 1:2, from 100:1 to 1:1, from 50:1 to 1:1, from 
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25:1 to 1:1, from 10:1 to 1:1, from 5:1 to 1:1, from 1:1 to 
1:100, from 1:1 to 1:50, from 1:1 to 1:25, from 1:1 to 1:10, 
from 1:1 to 1:5, from 100:1 to 50:1, from 50:1 to 25:1 from 
25:1 to 10:1, from 10:1 to 5:1, from 5:1 to 2:1, from 2:1 to 
1:2, from 1:2 to 1:5, from 1:5 to 1:10, from 1:10 to 1:25, 
from 1:25 to 1:50, from 1:50 to 1:100, etc.). In certain 
aspects, the pharmaceutical composition may comprise less 
than 80 mg/1000 cc or less than 70 mg/1000 cc or less than 
50 mg/1000 cc chloroquine. In some aspects, the pharma- 
ceutical composition may comprise less than 80 mg/1000 cc 
or less than 70 mg/1000 cc or less than 50 mg/1000 ce zine 
(e.g., zinc, compounds which comprise zinc which may 
release zinc ions in vivo, ZnO2, etc.). In certain aspects, the 
pharmaceutical composition may comprise less than 80 
mg/mL or less than 70 mg/mL or less than 50 mg/mL 
chloroquine. In various implementations, the pharmaceuti- 
cal composition may comprise less than 80 mg/mL or less 
than 70 mg/mL or less than 50 mg/mL zinc (e.g., zinc, 
compounds which comprise zinc which may release zinc 
ions in vivo, ZnO,, etc.). In various embodiments, the 
chloroquine and/or zinc (e.g., zinc, compounds which com- 
prise zinc which may release zinc ions in vivo, ZnO,, etc.) 
may be incorporated into a fabric filter such as cloth (e.g., by 
impregnation such as by bathing the filter in a solution 
comprising the active(s) followed by drying) such as those 
used in surgical facemask including N95 facemasks. 


[0061] The pharmaceutical composition (e.g., nasal spray, 
ointment, foam, liquid drop, mouthwash, solution for pro- 
ducing heated steam, mouth wash, etc.) may comprise 
hydroxychloroquine or prodrugs or pharmaceutically 
acceptable salts thereof as the quinoline derivative and zinc 
(e.g., zinc, compounds which comprise zinc which may 
release zinc ions in vivo, ZnO,, etc.) or prodrugs or phar- 
maceutically acceptable salts thereof as the anti-viral agent. 
In certain aspects, the pharmaceutical composition may 
comprise from 0.01 mg/mL to 5 mg/mL (e.g., from 0.05 
mg/mL to 5 mg/mL, from 0.05 mg/mL to 0.1 mg/mL, from 
0.1 mg/mL to 0.25 mg/mL, from 0.25 mg/mL to 0.5 mg/mL, 
from 0.5 mg/mL to 0.75 mg/mL, from 0.75 mg/mL to 1 
mg/mL, 1 mg/mL to 2 mg/mL, 2 mg/mL to 3 mg/mL, 3 
mg/mL to 4 mg/mL, 4 mg/mL to 5 mg/mL, etc.) hydroxy- 
chloroquine and from 0.01 mg/mL to 5 mg/mL (e.g., from 
0.05 mg/mL to 5 mg/mL, from 0.05 mg/mL to 0.1 mg/mL, 
from 0.1 mg/mL to 0.25 mg/mL, from 0.25 mg/mL to 0.5 
mg/mL, from 0.5 mg/mL to 0.75 mg/mL, from 0.75 mg/mL 
to 1 mg/mL, 1 mg/mL to 2 mg/mL, 2 mg/mL to 3 mg/mL, 
3 mg/mL to 4 mg/mL, 4 mg/mL to 5 mg/mL, etc.) zine (e.g., 
zinc, compounds which comprise zinc which may release 
zinc ions in vivo, ZnO, etc.). For example, the pharmaceu- 
tical composition may comprise from 1% to 99% (e.g., from 
5% to 10%, from 10% to 20%, from 20% to 35%, from 35% 
to 45%, from 45% to 50%, from 50% to 70%, from 70% to 
75%, from 75% to 80%, from 80% to 90%) hydroxychlo- 
roquine by weight of the composition and from 1% to 99% 
(e.g., from 5% to 10%, from 10% to 20%, from 20% to 35%, 
from 35% to 45%, from 45% to 50%, from 50% to 70%, 
from 70% to 75%, from 75% to 80%, from 80% to 90%) 
zinc (e.g., zinc, compounds which comprise zinc which may 
release zinc ions in vivo, ZnO, etc.) by weight of the 
composition. In certain implementations, the pharmaceutical 
composition may comprise a weight ratio of hydroxychlo- 
roquine:zine (e.g., zinc, compounds which comprise zinc 
which may release zinc ions in vivo, ZnO,, etc.) from 100:1 
to 1:100 (e.g., from 50:1 to 1:50, from 25:1 to 1:25, from 
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10:1 to 1:10, from 5:1 to 1:5, from 2:1 to 1:2, from 100:1 to 
1:1, from 50:1 to 1:1, from 25:1 to 1:1, from 10:1 to 1:1, 
from 5:1 to 1:1, from 1:1 to 1:100, from 1:1 to 1:50, from 
1:1 to 1:25, from 1:1 to 1:10, from 1:1 to 1:5, from 100:1 to 
50:1, from 50:1 to 25:1 from 25:1 to 10:1, from 10:1 to 5:1, 
from 5:1 to 2:1, from 2:1 to 1:2, from 1:2 to 1:5, from 1:5 
to 1:10, from 1:10 to 1:25, from 1:25 to 1:50, from 1:50 to 
1:100, etc.). In certain embodiments, the pharmaceutical 
composition may comprise less than 80 mg/1000 cc or less 
than 70 mg/1000 cc or less than 50 mg/1000 ce hydroxy- 
chloroquine. In certain embodiments, the pharmaceutical 
composition may comprise less than 80 mg/1000 cc or less 
than 70 mg/1000 cc or less than 50 mg/1000 cc zinc (e.g., 
zinc, compounds which comprise zinc which may release 
zinc ions in vivo, ZnO,, etc.). In certain embodiments, the 
pharmaceutical composition may comprise less than 80 
mg/mL or less than 70 mg/mL or less than 50 mg/mL 
hydroxychloroquine. In certain aspects, the pharmaceutical 
composition may comprise less than 80 mg/mL or less than 
70 mg/mL or less than 50 mg/mL zine (e.g., zinc, com- 
pounds which comprise zinc which may release zinc ions in 
vivo, ZnO,, etc.). In various aspects, the hydroxychloro- 
quine and/or zinc (e.g., zinc, compounds which comprise 
zinc which may release zinc ions in vivo, ZnO,, etc.) may 
be incorporated into a fabric filter such as cloth (e.g., by 
impregnation such as by bathing the filter in a solution 
comprising the active(s) followed by drying) such as those 
used in surgical facemask including N95 facemasks. 


[0062] The pharmaceutical composition (e.g., nasal spray, 
ointment, foam, liquid drop, mouthwash, solution for pro- 
ducing heated steam, mouth wash, etc.) may comprise 
quinine or prodrugs or pharmaceutically acceptable salts 
thereof as the quinoline derivative and zinc (e.g., zinc, 
compounds which comprise zinc which may release zinc 
ions in vivo, ZnO,, etc.) or prodrugs or pharmaceutically 
acceptable salts thereof as the anti-viral agent. In various 
embodiments, the pharmaceutical composition may com- 
prise from 0.01 mg/mL to 5 mg/mL (e.g., from 0.05 mg/mL 
to 5 mg/mL, from 0.05 mg/mL to 0.1 mg/mL, from 0.1 
mg/mL to 0.25 mg/mL, from 0.25 mg/mL to 0.5 mg/mL, 
from 0.5 mg/mL to 0.75 mg/mL, from 0.75 mg/mL to 1 
mg/mL, 1 mg/mL to 2 mg/mL, 2 mg/mL to 3 mg/mL, 3 
mg/mL to 4 mg/mL, 4 mg/mL to 5 mg/mL, etc.) quinine and 
from 0.01 mg/mL to 5 mg/mL (e.g., from 0.05 mg/mL to 5 
mg/mL, from 0.05 mg/mL to 0.1 mg/mL, from 0.1 mg/mL 
to 0.25 mg/mL, from 0.25 mg/mL to 0.5 mg/mL, from 0.5 
mg/mL to 0.75 mg/mL, from 0.75 mg/mL to 1 mg/mL, 1 
mg/mL to 2 mg/mL, 2 mg/mL to 3 mg/mL, 3 mg/mL to 4 
mg/mL, 4 mg/mL to 5 mg/mL, etc.) zinc (e.g., zinc, com- 
pounds which comprise zinc which may release zinc ions in 
vivo, ZnO,, etc.). For example, the pharmaceutical compo- 
sition may comprise from 1% to 99% (e.g., from 5% to 10%, 
from 10% to 20%, from 20% to 35%, from 35% to 45%, 
from 45% to 50%, from 50% to 70%, from 70% to 75%, 
from 75% to 80%, from 80% to 90%) quinine by weight of 
the composition and from 1% to 99% (e.g., from 5% to 10%, 
from 10% to 20%, from 20% to 35%, from 35% to 45%, 
from 45% to 50%, from 50% to 70%, from 70% to 75%, 
from 75% to 80%, from 80% to 90%) zinc (e.g., zinc, 
compounds which comprise zinc which may release zinc 
ions in vivo, ZnO,, etc.) by weight of the composition. In 
certain embodiments, the pharmaceutical composition may 
comprise a weight ratio of quinine:zinc (e.g., zinc, com- 
pounds which comprise zinc which may release zinc ions in 
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vivo, ZnO, etc.) from 100:1 to 1:100 (e.g., from 50:1 to 
1:50, from 25:1 to 1:25, from 10:1 to 1:10, from 5:1 to 1:5, 
from 2:1 to 1:2, from 100:1 to 1:1, from 50:1 to 1:1, from 
25:1 to 1:1, from 10:1 to 1:1, from 5:1 to 1:1, from 1:1 to 
1:100, from 1:1 to 1:50, from 1:1 to 1:25, from 1:1 to 1:10, 
from 1:1 to 1:5, from 100:1 to 50:1, from 50:1 to 25:1 from 
25:1 to 10:1, from 10:1 to 5:1, from 5:1 to 2:1, from 2:1 to 
1:2, from 1:2 to 1:5, from 1:5 to 1:10, from 1:10 to 1:25, 
from 1:25 to 1:50, from 1:50 to 1:100, etc.). In certain 
aspects, the pharmaceutical composition may comprise less 
than 80 mg/1000 cc or less than 70 mg/1000 cc or less than 
50 mg/1000 cc quinine. In certain implementations, the 
pharmaceutical composition may comprise less than 80 
mg/1000 cc or less than 70 mg/1000 cc or less than 50 
mg/1000 cc zine (e.g., zinc, compounds which comprise 
zinc which may release zinc ions in vivo, ZnO.,, etc.). In 
various embodiments, the pharmaceutical composition may 
comprise less than 80 mg/mL or less than 70 mg/mL or less 
than 50 mg/mL quinine. In some aspects, the pharmaceutical 
composition may comprise less than 80 mg/mL or less than 
70 mg/mL or less than 50 mg/mL zine (e.g., zinc, com- 
pounds which comprise zinc which may release zinc ions in 
vivo, ZnO,, etc.). In various aspects, the quinine and/or zinc 
(e.g., zinc, compounds which comprise zinc which may 
release zinc ions in vivo, ZnO,, etc.) may be incorporated 
into a fabric filter such as cloth (e.g., by impregnation such 
as by bathing the filter in a solution comprising the active(s) 
followed by drying) such as those used in surgical facemask 
including N95 facemasks. 


[0063] The pharmaceutical composition (e.g., nasal spray, 
ointment, foam, liquid drop, mouthwash, solution for pro- 
ducing heated steam, mouth wash, etc.) may comprise 
quinidine or prodrugs or pharmaceutically acceptable salts 
thereof as the quinoline derivative and zinc (e.g., zinc, 
compounds which comprise zinc which may release zinc 
ions in vivo, ZnO,, etc.) or prodrugs or pharmaceutically 
acceptable salts thereof as the anti-viral agent. In certain 
implementations, the pharmaceutical composition may com- 
prise from 0.01 mg/mL to 5 mg/mL (e.g., from 0.05 mg/mL 
to 5 mg/mL, from 0.05 mg/mL to 0.1 mg/mL, from 0.1 
mg/mL to 0.25 mg/mL, from 0.25 mg/mL to 0.5 mg/mL, 
from 0.5 mg/mL to 0.75 mg/mL, from 0.75 mg/mL to 1 
mg/mL, 1 mg/mL to 2 mg/mL, 2 mg/mL to 3 mg/mL, 3 
mg/mL to 4 mg/mL, 4 mg/mL to 5 mg/mL, etc.) quinidine 
and from 0.01 mg/mL to 5 mg/mL (e.g., from 0.05 mg/mL 
to 5 mg/mL, from 0.05 mg/mL to 0.1 mg/mL, from 0.1 
mg/mL to 0.25 mg/mL, from 0.25 mg/mL to 0.5 mg/mL, 
from 0.5 mg/mL to 0.75 mg/mL, from 0.75 mg/mL to 1 
mg/mL, 1 mg/mL to 2 mg/mL, 2 mg/mL to 3 mg/mL, 3 
mg/mL to 4 mg/mL, 4 mg/mL to 5 mg/mL, etc.) zinc (e.g., 
zinc, compounds which comprise zinc which may release 
zinc ions in vivo, ZnO, , etc.). For example, the pharmaceu- 
tical composition may comprise from 1% to 99% (e.g., from 
5% to 10%, from 10% to 20%, from 20% to 35%, from 35% 
to 45%, from 45% to 50%, from 50% to 70%, from 70% to 
75%, from 75% to 80%, from 80% to 90%) quinidine by 
weight of the composition and from 1% to 99% (e.g., from 
5% to 10%, from 10% to 20%, from 20% to 35%, from 35% 
to 45%, from 45% to 50%, from 50% to 70%, from 70% to 
75%, from 75% to 80%, from 80% to 90%) zinc (e.g., zine, 
compounds which comprise zinc which may release zinc 
ions in vivo, ZnO,, etc.) by weight of the composition. In 
some aspects, the pharmaceutical composition may com- 
prise a weight ratio of quinidine:zinc (e.g., zinc, compounds 
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which comprise zinc which may release zinc ions in vivo, 
ZnO2, etc.) from 100:1 to 1:100 (e.g., from 50:1 to 1:50, 
from 25:1 to 1:25, from 10:1 to 1:10, from 5:1 to 1:5, from 
2:1 to 1:2, from 100:1 to 1:1, from 50:1 to 1:1, from 25:1 to 
1:1, from 10:1 to 1:1, from 5:1 to 1:1, from 1:1 to 1:100, 
from 1:1 to 1:50, from 1:1 to 1:25, from 1:1 to 1:10, from 
1:1 to 1:5, from 100:1 to 50:1, from 50:1 to 25:1 from 25:1 
to 10:1, from 10:1 to 5:1, from 5:1 to 2:1, from 2:1 to 1:2, 
from 1:2 to 1:5, from 1:5 to 1:10, from 1:10 to 1:25, from 
1:25 to 1:50, from 1:50 to 1:100, etc.). In some aspects, the 
pharmaceutical composition may comprise less than 80 
mg/1000 cc or less than 70 mg/1000 cc or less than 50 
mg/1000 ce quinidine. In various embodiments, the phar- 
maceutical composition may comprise less than 80 mg/1000 
cc or less than 70 mg/1000 ce or less than 50 mg/1000 cc 
zinc (e.g., zinc, compounds which comprise zinc which may 
release zinc ions in vivo, ZnO,, etc.). In various aspects, the 
pharmaceutical composition may comprise less than 80 
mg/mL or less than 70 mg/mL or less than 50 mg/mL 
quinidine. In various implementations, the pharmaceutical 
composition may comprise less than 80 mg/mL or less than 
70 mg/mL or less than 50 mg/mL zinc (e.g., zinc, com- 
pounds which comprise zinc which may release zinc ions in 
vivo, ZnO,, etc.). In various implementations, the quinidine 
and/or zinc (e.g., zinc, compounds which comprise zinc 
which may release zinc ions in vivo, ZnO,, etc.) may be 
incorporated into a fabric filter such as cloth (e.g., by 
impregnation such as by bathing the filter in a solution 
comprising the active(s) followed by drying) such as those 
used in surgical facemask including N95 facemasks. 


[0064] Fabrics are also provided comprising a quinoline 
derivative and/or an anti-viral agent. These agents may be 
impregnated into the fabric. For example, an untreated fabric 
may be submerged in a solution comprising one or more of 
the quinoline derivatives and/or anti-viral agents in order to 
impregnate the fabric with the active material(s). The fabric 
may be then be dried to remove any residual solvent from 
the solution. In various embodiments, the anti-viral agent is 
selected from pyrithione, hinokitiol, tetracycline, doxycy- 
cline, azithromycin, and zinc; or tautomers, enantiomers, 
mixtures of enantiomers, racemates, thereof; or prodrugs 
thereof, or pharmaceutically acceptable salts of any of the 
foregoing. The quinoline derivative may be selected from, 
for example, chloroquine, hydroxychloroquine, quinine, or 
quinidine enantiomers, mixtures of enantiomers, racemates, 
thereof; or prodrugs thereof, or pharmaceutically acceptable 
salts of any of the foregoing. In several implementations, the 
fabric may be cloth (e.g., activated carbon cloth). In some 
embodiments, the fabric comprises from 0.05% to 50% 
(e.g., 0.5% to 10%, 10% to 20%, 20% to 30%, 30% to 40%, 
40% to 50%, etc.) of the anti-viral agent or quinoline 
derivative by weight of the fabric. In various implementa- 
tions, the fabric may comprise from about 0.1% to 20% of 
the anti-viral agent and quinoline derivative by weight of the 
fabric. For example, the fabric may have a weight ratio of 
the quinoline derivative to the anti-viral agent of 100:1 to 
1:100 (e.g., from 50:1 to 1:50, from 25:1 to 1:25, from 10:1 
to 1:10, from 5:1 to 1:5, from 2:1 to 1:2, from 100:1 to 1:1, 
from 50:1 to 1:1, from 25:1 to 1:1, from 10:1 to 1:1, from 
5:1 to 1:1, from 1:1 to 1:100, from 1:1 to 1:50, from 1:1 to 
1:25, from 1:1 to 1:10, from 1:1 to 1:5, from 100:1 to 50:1, 
from 50:1 to 25:1 from 25:1 to 10:1, from 10:1 to 5:1, from 
5:1 to 2:1, from 2:1 to 1:2, from 1:2 to 1:5, from 1:5 to 1:10, 
from 1:10 to 1:25, from 1:25 to 1:50, from 1:50 to 1:100, 
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etc.). In some embodiments, the fabric may have a thickness 
from 0.1 mm to 5 mm. The fabrics generally have an air 
breathability associated with surgical facemasks such that a 
user is able to, via breathing, move air through the fabric. In 
various implementations, the fabric has an air permeability 
of more than 1 cm?/cm?/sec (e.g., as determined by ASTM 
D737-96, etc.) or more than 5 cm*/cm?/sec (e.g., from 5 
cm*/cm?/sec to 100 cm/cm?/sec or from 5 cm*/em7/sec to 
50 cm?/cm?/sec or from 5 cm?/cm?/sec to 20 cm/cm?/sec or 
from 5 cm*/cm?/sec to 10 cm*/cm?/sec). 

[0065] The fabric may also be used in a composite fabric. 
For example, the composite fabric may comprise the anti- 
viral and/or quinoline treated derivative fabric and one or 
more other layers attached thereto. In certain embodiments, 
the composite fabric has a waterproof layer (e.g., a poly- 
urethane layer) attached to one surface and/or a breathable 
woven textile attached to a surface (e.g., the surface opposite 
the waterproof layer). 

[0066] Facemasks are also disclosed having a breathing 
piece such that air passes through the breathing piece when 
a user is breathing; wherein the breathing piece comprises 
one or more fabrics as described herein. 

[0067] Method of use for these devices are also provided. 
In some embodiments, the method may be for the treatment 
or prophylaxis of a viral infection or a disease, disorder, or 
condition associated with the viral infection in a subject in 
need thereof and may comprise administration of the phar- 
maceutical composition. In some embodiments, the phar- 
maceutical composition decreases the viral load of the 
infection in the subject. In various implementations, the 
pharmaceutical composition may prevent an increase in the 
viral load in the subject when the subject is exposed to the 
virus of the viral infection. In some embodiments, the viral 
infection may be coronavirus (e.g., HCoV-OC43, HKU1, 
NCoV-NL63, HCoV-229E, MERS-CoV, SARS-CoV, 
SARS-CoV-2, etc.). 

[0068] The methods may be used to treat or to prevent the 
diseases, disorders, conditions, or symptoms resulting from 
viral infection. For example, coronaviruses often cause colds 
with major symptoms, such as fever, and sore throat from 
swollen adenoids, each of which the pharmaceutical com- 
positions may treat or prevent. Furthermore, coronaviruses 
can cause pneumonia (either direct viral pneumonia or a 
secondary bacterial pneumonia) or bronchitis (either direct 
viral bronchitis or a secondary bacterial bronchitis). Coro- 
naviruses may also cause severe acute respiratory syndrome 
(SARS), has a unique pathogenesis because it causes both 
upper and lower respiratory tract infections. These symp- 
toms occur when the viral infection passes a threshold viral 
load. Without wishing to be bound by theory, oral applica- 
tion of the actives described herein prevents an increase in 
the viral loads in subjects administered these compounds, 
which may prevent the development of the symptoms asso- 
ciated with viral infection. 


[0069] In some embodiments, administration of the thera- 
peutic agents is delivered locally or regionally (e.g., intra- 
nasally, etc.). In some embodiments, a device is used to 
deliver the composition to the respiratory tract. The com- 
position may be delivered through use of an inhaler, atom- 
izer, nebulizer, nasal spray bottle, nasal spray pump, venti- 
lator, compressed air tank, aerosolizer, and nasal cannula. 
The composition can be delivered through insufflation, inha- 
lation, oral ingestion, sublingual, and any combination 
thereof 
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[0070] At present the oral or nasal spray or aerosol route 
(e.g., by inhalation) is most commonly used to deliver 
therapeutic agents directly to the lungs and respiratory 
system. However, the invention encompasses the delivery of 
the inventive pharmaceutical composition by any appropri- 
ate route taking into consideration likely advances in the 
sciences of drug delivery. In some embodiments, prepara- 
tions for inhaled or aerosol delivery comprise a plurality of 
particles. Such may have a mean particle size of from more 
than 1 micron (e.g., 4 microns, 5 microns, 6 microns, 7 
microns, 8 microns, 9 microns, 10 microns, 11 microns, 12 
microns, 13 microns, 4-20 microns, 5-20 microns, 6-20 
microns, 7-20 microns, 8-20 microns, 9-20 microns, 10-20 
microns, 11-20 microns, 12-20 microns, 13-20 microns, etc.) 
which may be determined by dynamic light scattering. In 
various embodiments, preparations for inhaled or aerosol 
delivery are formulated as a dry powder. In some embodi- 
ments, preparations for inhaled or aerosol delivery are 
formulated as a wet powder, for example through inclusion 
of a wetting agent. in some embodiments, the wetting agent 
is selected from the group consisting of water, saline, or 
other liquid of physiological pH. 

[0071] In some embodiments, the pharmaceutical compo- 
sitions are administered as drops to the nasal or buccal 
cavity. In some embodiments, a dose may comprise a 
plurality of drops (e.g., 1-100, 1-50, 1-20, 1-10, 1-5, etc.). 
[0072] Pharmaceutical products for such administration 
are also provided. In some embodiments, the pharmaceutical 
product may comprise: 

[0073] (a) a body configured to be inserted into a nasal 
passage for dispensing a nasal spray composition through an 
orifice; 

[0074] (b) a reservoir in fluid communication with said 
orifice, wherein said nasal pharmaceutical composition is 
contained in said reservoir; 

[0075] (c) a pump mechanism capable of expelling said 
nasal spray composition through said orifice in appropriate 
sized aerosolized droplets; capable of coating the nasal 
mucosa of a user; 

wherein said nasal spray composition comprises: 

[0076] a quinoline derivative and an anti-viral agent; and 
[0077] a pharmaceutically acceptable carrier, diluent and/ 
or excipient. 

The pharmaceutical product may expel from 1 to 50 mL of 
the pharmaceutical composition (e.g., from 5 to 40 mL, from 
10 to 30 mL, etc.). 

[0078] In some embodiments, the pharmaceutical compo- 
sition is in the form of an oral spray. Pharmaceutical 
products for oral administration are provided. In some 
embodiments, the pharmaceutical product may comprise: 
[0079] (a) a body configured to be inserted into a nasal 
passage for dispensing a nasal spray composition through an 
orifice; 

[0080] (b) a reservoir in fluid communication with said 
orifice, wherein said nasal pharmaceutical composition is 
contained in said reservoir; 

[0081] (c) a pump mechanism capable of expelling said 
nasal spray composition through said orifice in appropriate 
sized aerosolized droplets; capable of coating the nasal 
mucosa of a user; 

wherein said nasal spray composition comprises: 

[0082] a quinoline derivative and an anti-viral agent; and 
[0083] a pharmaceutically acceptable carrier, diluent and/ 
or excipient. 
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The pharmaceutical product may expel from 1 to 50 mL of 
the pharmaceutical composition (e.g., from 5 to 40 mL, from 
10 to 30 mL, etc.) 


[0084] Additionally, methods of preventing the increase in 
the viral load in a subject in need thereof may comprise 
providing an anti-viral agent and/or quinoline derivative 
treated fabric or a facemask comprising these treated fabrics 
to the subject, wherein the subject breathes through the 
fabric thereby reducing the viral load passing into the 
respiratory system of the subject. In some embodiments, the 
method of preventing the increase in the viral load in a 
subject in need thereof may comprise wearing the treated 
fabric or the facemask comprising the treated fabric, such 
that wearing the facemask or fabric results in a configuration 
where the subject breathes through the fabric thereby reduc- 
ing the viral load passing into the respiratory system of the 
subject. In some embodiments, wearing may include remov- 
ably attaching the facemask and/or the fabric to the face such 
that the breathing piece is oriented proximal to the mouth 
and nose such that the air must pass through or on the treated 
fabric for the user to breathe. In some embodiments, the 
facemask is dimensioned to covers both the mouth and the 
nose of a user. 


[0085] In any of the above aspects or embodiments, the 
method may reduce the growth of a viral infection, shrink 
the infection, or eradicate the infection. For example, the 
number of virions may decrease by more than 5%, more than 
10%, more than 25%, more than 50%, more than 75%, more 
than 85%, more than 90%, more than 95%, or more than 
99% as compared to its original size (e.g., as measured in 
vitro) following an administration regimen (e.g., daily, etc.). 
In some embodiments, the number of virions in a treated 
sample or subject may be less than 99% or less than 95% or 
less than 90% or less than 75% or less than 50% or less than 
25% or less than 10% or less than 5% of the number of 
virions in an untreated control (i.e., an otherwise identical 
untreated subject or sample). In some embodiments, the 
indicated reduction or decrease may be measured at one or 
more post inoculation (e.g., one day, two days, three days, 
four days, five days, etc.). 


SPECIFIC EMBODIMENTS 


[0086] Non-limiting specific embodiments are described 
below each of which is considered to be within the present 
disclosure. 


Specific Embodiment 1 


[0087] A pharmaceutical composition comprising one or 
more pharmaceutically acceptable carrier, diluents, or 
excipients and a therapeutically effective amount of a qui- 
noline derivative and optionally an anti-viral agent; 


wherein the anti-viral agent is selected from pyrithione, 
hinokitiol, tetracycline, doxycycline, azithromycin, and 
zinc; or tautomers, enantiomers, mixtures of enantiomers, 
racemates, thereof; or prodrugs thereof, or pharmaceutically 
acceptable salts of any of the foregoing. 


Specific Embodiment 2 


[0088] The pharmaceutical composition according to Spe- 
cific Embodiment 1, wherein the composition is in a form 
suitable for oral administration. 
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Specific Embodiment 3 


[0089] The pharmaceutical composition according to Spe- 
cific Embodiment 1, wherein the composition is in a form 
suitable for intranasal administration. 


Specific Embodiment 4 


[0090] The pharmaceutical composition according to Spe- 
cific Embodiment 1, wherein the composition is in a form 
suitable for administration to the eye (ocular), ear canal, or 
other mucosal and non-mucosal body surfaces. 


Specific Embodiment 5 


[0091] The pharmaceutical composition according to Spe- 
cific Embodiment 1, wherein the pharmaceutical composi- 
tion is in the form of a spray, ointment, foam, solution for 
producing steam (e.g., heated steam, cooled steam), aerosol, 
liquid drops, nasal spray, oral spray, mouthwash, mouth 
rinse, eye drops, ear drops, syrup, or tonic. 


Specific Embodiment 6 


[0092] The pharmaceutical composition according to Spe- 
cific Embodiment 1 or 4, wherein the pharmaceutical com- 
position comprises from 0.001 mg/mL to 5 mg/mL of the 
quinoline derivative. 


Specific Embodiment 7 


[0093] The pharmaceutical composition according to Spe- 
cific Embodiment 1 or 4, wherein the pharmaceutical com- 
position comprises from 0.001 mg/mL to 5 mg/mL of the 
anti-viral agent. 


Specific Embodiment 8 


[0094] The pharmaceutical composition according to Spe- 
cific Embodiment 1 or 4, wherein the pharmaceutical com- 
position comprises from 0.001 mg/mL to 5 mg/mL of said 
quinoline derivative and from 0.001 mg/mL to 5 mg/mL of 
the anti-viral agent. 


Specific Embodiment 9 


[0095] The pharmaceutical composition according to any 
one of Specific Embodiments 1-8, wherein the pharmaceu- 
tical composition has a weight ratio of the quinoline deriva- 
tive to the anti-viral agent of 100:1 to 1:100. 


Specific Embodiment 10 


[0096] The pharmaceutical composition according to any 
one of Specific Embodiments 1-9, wherein the quinoline 
derivative is selected from chloroquine, hydroxychloro- 
quine, quinine, or quinidine enantiomers, mixtures of enan- 
tiomers, racemates, thereof; or prodrugs thereof, or pharma- 
ceutically acceptable salts of any of the foregoing. 


Specific Embodiment 11 


[0097] A fabric comprising a quinoline derivative and/or 
an anti-viral agent; 

wherein the anti-viral agent is selected from pyrithione, 
hinokitiol, tetracycline, doxycycline, azithromycin, and 
zinc; or tautomers, enantiomers, mixtures of enantiomers, 
racemates, thereof; or prodrugs thereof, or pharmaceutically 
acceptable salts of any of the foregoing; 
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wherein the anti-viral agent and/or quinoline derivative is 
impregnated in the fabric. 


Specific Embodiment 12 


[0098] The fabric according to Specific Embodiment 10, 
wherein the fabric is cloth (e.g., activated carbon cloth). 


Specific Embodiment 13 


[0099] The fabric according to Specific Embodiment 10 or 
11, wherein the fabric comprises from 0.01% to 10% of the 
anti-viral agent or quinoline derivative by weight of the 
fabric. 


Specific Embodiment 14 


[0100] The fabric according to any one of Specific 
Embodiments 10-12, wherein the fabric comprises from 
about 0.1% to 20% of the anti-viral agent and quinoline 
derivative by weight of the fabric. 


Specific Embodiment 15 


[0101] The fabric according to any one of Specific 
Embodiments 10-13, wherein the fabric has a weight ratio of 
the quinoline derivative to the anti-viral agent of 100:1 to 
1:100. 


Specific Embodiment 16 


[0102] The fabric according to any one of Specific 
Embodiments 10-14, wherein the quinoline derivative is 
selected from chloroquine, hydroxychloroquine, quinine, or 
quinidine enantiomers, mixtures of enantiomers, racemates, 
thereof; or prodrugs thereof, or pharmaceutically acceptable 
salts of any of the foregoing. 


Specific Embodiment 17 


[0103] The fabric according to any one of Specific 
Embodiments 10-15, wherein the fabric has a thickness from 
0.1 mm to 5 mm. 


Specific Embodiment 18 


[0104] The fabric according to any one of Specific 
Embodiments 10-16, wherein the fabric has an air perme- 
ability of more than 5 cm*/cm”/sec (e.g., as determined by 
ASTM D737-96, etc.) (e.g., from 5 cm*/cm?/sec to 100 
cm?/cm?/sec or from 5 cm?/cm?/sec to 50 cm*/cm?/sec or 
from 5 cm*/cm?/sec to 20 cm?/cm?/sec or from 5 cm?/cm?/ 
sec to 10 cm?/cm?/sec). 


Specific Embodiment 19 


[0105] The fabric according to any one of Specific 
Embodiments 11-18, wherein the fabric is a non-woven 
fabric. 


Specific Embodiment 20 


[0106] The fabric according to any one of Specific 
Embodiments 11-18, wherein the fabric is a woven fabric. 


Specific Embodiment 21 


[0107] A facemask having a breathing piece such that air 
passes through the breathing piece when a user is breathing; 
wherein the breathing piece comprises the fabric according 
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to any one of Specific Embodiments 11-20 and the air passes 
through the fabric or moves along the surface of the fabric. 


Specific Embodiment 22 


[0108] A method for the treatment or prophylaxis of a viral 
infection or a disease, disorder, or condition associated with 
the viral infection in a subject in need thereof comprising 
administration of the pharmaceutical composition according 
to any one of Specific Embodiments 1-10 to the subject (e.g., 
nasal administration). 


Specific Embodiment 23 


[0109] The method according to Specific Embodiment 21, 
wherein the administration of the pharmaceutical composi- 
tion decreases the viral load of the infection in the subject. 


Specific Embodiment 24 


[0110] The method according to Specific Embodiment 21, 
wherein the administration of the pharmaceutical composi- 
tion prevents an increase in the viral load in the subject when 
the subject is exposed to the virus of the viral infection. 


Specific Embodiment 25 


[0111] The method according to any one of Specific 
Embodiments 22-24, wherein the viral infection is caused by 
coronavirus (e.g., HCoV-OC43, HKU1, NCoV-NL63, 
HCoV-229E, MERS-CoV, SARS-CoV, SARS-CoV-2, etc.). 


Specific Embodiment 26 


[0112] A method of preventing the contact of a virus with 
the oral or nasal mucosa in a subject in need thereof 
comprising providing the fabric according to any one of 
Specific Embodiments 11-20 or the facemask according to 
Specific Embodiment 20 to the subject, wherein the subject 
breathes through the fabric thereby reducing the viral load 
passing into the respiratory system of the subject. 


Specific Embodiment 27 


[0113] A method of preventing the contact of a virus with 
the oral or nasal mucosa in a subject in need thereof 
comprising wearing of the fabric according to any one of 
Specific Embodiments 11-21 or the facemask according to 
Specific Embodiment 21 to the subject, wherein the wearing 
results in a configuration where subject breathes through the 
fabric thereby reducing the viral load passing into the 
respiratory system of the subject. 


Specific Embodiment 28 


[0114] A method for prophylaxis against a respiratory 
infection comprising administering orally or intranasally to 
a subject in need thereof a pharmaceutical composition 
comprising a quinoline derivative and optionally an anti- 
viral agent; 


wherein the anti-viral agent is selected from pyrithione, 
hinokitiol, tetracycline, doxycycline, azithromycin, and 
zinc; or tautomers, enantiomers, mixtures of enantiomers, 
racemates, thereof; or prodrugs thereof, or pharmaceutically 
acceptable salts of any of the foregoing. 
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Specific Embodiment 29 


[0115] A method for prophylaxis against an infection 
comprising administering via mucosal or other body sur- 
faces to a subject in need thereof a pharmaceutical compo- 
sition comprising a quinoline derivative and an anti-viral 
agent; 

wherein the anti-viral agent is selected from pyrithione, 
hinokitiol, tetracycline, doxycycline, azithromycin, and 
zinc; or tautomers, enantiomers, mixtures of enantiomers, 
racemates, thereof; or prodrugs thereof, or pharmaceutically 
acceptable salts of any of the foregoing. 


Specific Embodiment 30 


[0116] The method according to Specific Embodiment 29, 
wherein the mucosal or other body surfaces are selected 
from the eyes, ear canal, anus, and vagina. 

[0117] As various changes can be made in the above- 
described subject matter without departing from the scope 
and spirit of the present disclosure, it is intended that all 
subject matter contained in the above description, or defined 
in the appended claims, be interpreted as descriptive and 
illustrative of the present disclosure. Many modifications 
and variations of the present disclosure are possible in light 
of the above teachings. Accordingly, the present description 
is intended to embrace all such alternatives, modifications 
and variances which fall within the scope of the appended 
claims. 

[0118] All documents cited or referenced herein and all 
documents cited or referenced in the herein cited documents, 
together with any manufacturer’s instructions, descriptions, 
product specifications, and product sheets for any products 
mentioned herein or in any document incorporated by ref- 
erence herein, are hereby incorporated by reference, and 
may be employed in the practice of the disclosure. 


1. A pharmaceutical composition comprising one or more 
pharmaceutically acceptable carrier, diluents, or excipients 
and a therapeutically effective amount of a quinoline deriva- 
tive and optionally an anti-viral agent; 

wherein the anti-viral agent is selected from pyrithione, 

hinokitiol, tetracycline, doxycycline, azithromycin, and 
zinc; or tautomers, enantiomers, mixtures of enantiom- 
ers, racemates, thereof; or prodrugs thereof, or phar- 
maceutically acceptable salts of any of the foregoing. 

2. The pharmaceutical composition according to claim 1, 
wherein the composition is in a form suitable for oral 
administration. 

3. The pharmaceutical composition according to claim 1, 
wherein the composition is in a form suitable for intranasal 
administration. 


4. The pharmaceutical composition according to claim 1, 
wherein the pharmaceutical composition is in the form of a 
spray, ointment, foam, solution for producing steam (e.g., 
heated steam, cooled steam), aerosol, liquid drops, nasal 
spray, oral spray, mouthwash, mouth rinse, eye drops, ear 
drops, syrup, or tonic. 

5. The pharmaceutical composition according to claim 1, 
wherein the pharmaceutical composition has a weight ratio 
of the quinoline derivative to the anti-viral agent of 100:1 to 
1:100. 

6. The pharmaceutical composition according to claim 1, 
wherein the quinoline derivative is selected from chloro- 
quine, hydroxychloroquine, quinine, or quinidine enantiom- 
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ers, mixtures of enantiomers, racemates, thereof; or prod- 
rugs thereof, or pharmaceutically acceptable salts of any of 
the foregoing. 
7. A fabric comprising a quinoline derivative and/or an 
anti-viral agent; 
wherein the anti-viral agent is selected from pyrithione, 
hinokitiol, tetracycline, doxycycline, azithromycin, and 
zinc; or tautomers, enantiomers, mixtures of enantiom- 
ers, racemates, thereof; or prodrugs thereof, or phar- 
maceutically acceptable salts of any of the foregoing; 

wherein the anti-viral agent and/or quinoline derivative is 
impregnated in the fabric. 

8. The fabric according to claim 7, wherein the fabric is 
cloth (e.g., activated carbon cloth). 

9. The fabric according to claim 7, wherein the fabric 
comprises from 0.01% to 10% of the anti-viral agent or 
quinoline derivative by weight of the fabric. 

10. The fabric according to claim 7, wherein the fabric 
comprises from about 0.1% to 20% of the anti-viral agent 
and quinoline derivative by weight of the fabric. 

11. The fabric according to claim 7, wherein the fabric has 
a weight ratio of the quinoline derivative to the anti-viral 
agent of 100:1 to 1:100. 

12. The fabric according to claim 7, wherein the quinoline 
derivative is selected from chloroquine, hydroxychloro- 
quine, quinine, or quinidine enantiomers, mixtures of enan- 
tiomers, racemates, thereof; or prodrugs thereof, or pharma- 
ceutically acceptable salts of any of the foregoing. 

13. The fabric according to claim 7, wherein the fabric has 
a thickness from 0.1 mm to 5 mm. 

14. The fabric according to claim 7, wherein the fabric has 
an air permeability of more than 5 cm?/cm”/sec (e.g., as 
determined by ASTM D737-96, etc.) (e.g., from 5 cm?/cm?/ 
sec to 100 cm*/cm?/sec or from 5 cm*/cm?/sec to 50 
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cmĉ/cm?/sec or from 5 cm*/em?/sec to 20 cm*/cm?/sec or 
from 5 cm*/cm?/sec to 10 cm*/cm?/sec). 

15. A facemask having a breathing piece such that air 
passes through the breathing piece when a user is breathing; 
wherein the breathing piece comprises the fabric according 
to claim 7 and the air passes through the fabric or moves 
along the surface of the fabric. 

16. A method for the treatment or prophylaxis of a viral 
infection or a disease, disorder, or condition associated with 
the viral infection in a subject in need thereof comprising 
administration of the pharmaceutical composition according 
to claim 1 to the subject (e.g., nasal administration). 

17. A method of preventing the contact of a virus with the 
oral or nasal mucosa in a subject in need thereof comprising 
providing the fabric according to claim 7 or the facemask 
according to claim 15 to the subject, wherein the subject 
breathes through the fabric thereby reducing the viral load 
passing into the respiratory system of the subject. 

18. A method of preventing the contact of a virus with the 
oral or nasal mucosa in a subject in need thereof comprising 
providing the facemask according to claim 15 to the subject, 
wherein the subject breathes through the fabric thereby 
reducing the viral load passing into the respiratory system of 
the subject. 

19. A method for prophylaxis against a respiratory infec- 
tion comprising administering orally or intranasally to a 
subject in need thereof a pharmaceutical composition com- 
prising a quinoline derivative and optionally an anti-viral 
agent; 

wherein the anti-viral agent is selected from pyrithione, 

hinokitiol, tetracycline, doxycycline, azithromycin, and 
zinc; or tautomers, enantiomers, mixtures of enantiom- 
ers, racemates, thereof; or prodrugs thereof, or phar- 
maceutically acceptable salts of any of the foregoing. 
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